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1, Nine-pounder gun in battery, It fires a smoking skell, 2. Gun carriage may be swung in compict circie around a pin at end of tail, 3. F f shell marked by streak of smoke, 4, Twelve-pounder for ships and 
¢ 


fortifications. 5. Meeting aerial attack with high-angle rapid-fire guns, firing shells of s il design, 


THE USE OF AERIAL ARTILLERY IN WARFARE.—|[See page 262.) 
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LIEUT. SHACKLETON’S ANTARCTIC EXPEDITION. 
Lieut Shackletor ea reaching atitude S&S ds 
23 min., onl ll miles fre tl S< Pole, marks 
a ew al rkab l pola Xp o! not 
Guly because t outdoes Capt. Scott’s achiever nt, but 
} ime rpasse even Command Peary's 
Arctic record for oseness of approach to a geograph 
il pole 
When Lieut Shar eton sailed from England in 
July we ul seemed possil No similar expe 
dition wa \ more elaborate fitted ou Shackle 
ton had ompanied Ca Scot 02 on an exped 
tion whict awhed latitude 82 de 17 min, and whicel 
brought back such detai of the Great Ice Barrier 
as to warrant the belief that the South Pole might 
he reached b over-ice trave Therefore he had 
more or less intimate acquaintance with the scene of 
operations. Even though the temperature at one time 
fell to &S deg. | below freezing. he was favored by al 
exceptionally mi d winter 
Profiting by experience, he took with him fifteen 


hardy Manchurian ponies and twelve Esquimau dogs 
together with a motor sled, the first mechanically 
driven vehicle ever employed in polar exploration. Only 
by rapid means of locomotion was there any hope of 
covering the 463 miles that separated the pole from 
Scott's farthest south The partial substitution of 


ponies for dogs resulted in a reduction of the food 


consumption, and according! fulfilled Shackleton’s 
expectations The motor sled seems not to have rea- 
lized whatever hopes it may have engendered; for 


Shackleton tates in his dispatch that it could not 
ope with the huge upheavals produced by the grind 
ing pack of the Great Barrier, although it covered 
more than 400 miles and proved serviceable enough 
in laying depots on the ice 

It can hardly be expected that the expedition con 
tributed much to our store of biological knowledge 
for the simple reason that in the very heart of the 


ttle lift Dr Wilson, the 


frigid zone there is but |! 
zoologist of the Scott expedition, found a few sea mam- 
mals within the Antarctic Circle Along the Great 
Penguins and 

rte! at 


Ice Barrier a few birds were seen 
gulls ali but shared the Scott winter 1 
Mount Erebus. But in the dreary interior Wilson 
could report no life, with the exception of a few 
mosses and lichers and a wingless fly. If Scott’s ex- 
pedition found only these few evidences of life, it 18 
safe to prophesy that the zoologist who accompanied 


Lieut. Shackieton can add nothing to Dr. Wilson’s 


revort 
Much, ho been contributed to our geo- 
graphical | Al tic regior All told 
Shackleton covert tute r S \ 1 result 
of his intrepidit i t her th appear 
with firmer outline Antaret nt nts and 
islands and with more definit« nd 
peaks. Shackleton passed the very px 
Scott in 1903, pushed on for 32 miles 
eventually compelled to turn back by hu 
seurvy, and the loss of his dogs and poni« 
had reached a point distant from the Pole not 
more than New York from Philadelphia It 
unfor t t ith another month of favorable 
we i hardships were such that he 
Pole itsel In all probability 
ine ty of the Pole from a 
mot fe discovered eight 
1 more than a 
I red mounta Oo importance 
was his daring ascent of Mou Erel the most 
southerly of volcanoes, towering | 1 fe ibove the 


im and 


gea level and ejecting vast volum: 0 
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ilphurous ga n tl idst of perpetual ice and 
snow The south 1 net pole was reached in lat. 

deg. 25 mir 

Even a cursory ling of Lieut. Shackleton’'s dis- 
patch must convince ie that there is no ground for 
believir the existence of that region of atmo- 
spheric ilm in the vicinity of the Pole which meteor- 
ologists have long supposed to exist Time and time 
again blinding storms were encountered which raged 
for da ind hich completely blocked the progress 
of the adventurous explorers 

It nevitable that comparisons should be drawn 
bet we Commander Peary’s exploit in reaching north 
lat. ST deg. 6 m and Lieut. Shackleton’s achievement 

planting his country’s flag in south lat. 88 deg. 23 


min. The topography of the North and South Poles is 
radically different. For every mile that he crept along 
the shore of Grant Land, Peary was obliged to travel 
five or six miles The South Pole is more continental 
in character and offers so stable a footing that it could 
be traversed almost in a straight line, were it not for 
crevasses, drifts, and gigantic masses of ice and snow. 
It is therefore difficult, if not impossible, to draw any- 
thing lil i ar lrate 


comparison of the difficulties 


encountered | the two explorers 


TO TEST FULL-SIZED COMPRESSION MEMBERS. 

The fe of the Quebec Bridge, as the result of the 
crumpling up of one of its main compression mem- 
bers, proved the necessity for testing compression 
embers of the largest size im a machine built for 

it purpose n order to determine the correctness, 
or otherwise, of the formule by which the strength 
of such members is computed It was realized that 

formula which gave reliable results in the smaller 
sizes might give false results when the structure 
reached the huge size of the Quebec Bridge members. 
Many years ago a series of tests was made, which 
generally confirmed the prevailing theories of that 
day as to the strength of built-up columns; but be- 
i1use of the limited size of the testing machine, the 

rgest specimens tested were small in comparison 

ith the members which enter into our modern steel 
structures 

When the Quebec Bridge failed, there was a general 
ill on t part of the technical journals and technical 
societies for the construction of a testing machine 


ge the largest pieces and testing them 





capable of har 
to destruction The Quebec Bridge member, which 
was about feet square and nearly 60 feet long, was 
supposed t irry a load of between 11,000 and 12,000 
tons It failed under a little less than 9,000 tons. 
Now, a machine capable of taking such a member and 
crushing it to destruction, must necessarily be planned 
on a gigantic scale, and must needs be difficult and 
costly to design and construct We are pleased to 
note that a machine of this character (though not 
large enough to take a Quebec Bridge member) is 
about to be erected by the United States government 
at the Geological Survey Testing Station at Pittsburg 
It will stand 80 feet above its foundations, will weigh 


over 200 tons, and will be capable of exerting a maxi 
mum crushing pressure of 5,000 tons. The work of 
the Pittsburg machine will be general in character 
It will be used for testing the strength of large blocks 
of stone, and of columns of concrete and brick, such 
as are used in the general building and construction 
work of the government. The Federal government 
has in hand and will undertake during the next few 
vears works which will require the expenditure of 
over $70,000,000 per annum. In this work is included 

programme on public buildings costing from $12,- 
000,000 to $15,000,000 annually. Hence, the great value 
to the government of the huge testing machine which 
is about to be built at Pittsburg. 


THE SO-CALLED “DREADNOUGHT” CRAZE. 

It is a curious fact, the psychological import of 
which we will not now discuss, that a chance catch- 
phrase, applied carelessly to some question of im- 
portance, will frequently be accepted by the public at 
large. at its face value, and used as if it were a true 
measure of the scope and meaning of that question 
A case in point is the habit into which many people 
have fallen of speaking of the present activity in the 
onstruction of battleships of the “Dreadnought” type 

a craze; of referring to the ships as marking a de- 

rture, radical if not revolutionary. Great Britain 

redited with having started the movement by 
ring the world in the production of the original 
ght,’ which is popularly regarded as having 
entirely new type of warship, in which old 

1 all the ripe naval experience of Great 


] é hrown overboard; the 400 or 500 ships 
of « navy discredited: and an era of 


ysterious, and altogether terrible, 
introduced ducing this ship Great Britain 
has endeavo to steal a march upon the world, 
and render her naval pre-eminence, impregnable be- 
fore, doubly impreg ble for the future. The United 
States, Germany, and Japan are supposed to have 
answered the challenge by making more or less im- 
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proved copies of the Dreadnought,” and building 
them with an outlay of national treasure that bids 
fair to bring uitimate financial ruin to those who 
have entered this race for supremacy 

Thus, in a recent speech in this city, Mr. Carnegie, 
speaking of the building of the “Dreadnought,” says 
that the British Cabinet “approved of what has 
amounted almost to a revolution in naval armaments.” 
He tells us that by setting an example which other 
nations have energetically followed, England has jeop 
ardized her previously existing supremacy; and the 
building of this ship is designated as “the fatuous 
blunder of the government of Britain.” 

Now, as a matter of fact, the “Dreadnought” is not 
the first battleship of her type that has existed in 
the British navy. She is a reversion to an earlier 
type of ship of thirty years before, which bore the 
same name, and, by a curious coincidence, was her 
self an all-big-gun ship. In the sixties the line-of-battle 
of the British navy was made up of large ships, 
1 broadside, many guns of various 


each mounting, i 
calibers. Then, in the seventies came, if you please 
the first “Dreadnought” “craze’’; and it was believed 
that a few (generally four) powerful, armor-piercing 
guns, mounted in turrets behind thick armor, and 
carried on vessels of large displacement, would give 
the most effective type of fighting ship. England pro- 
duced the “Devastation,” with its four 35-ton muzzle- 
loading guns. The “Dreadnought,” “Thunderer,”’ and 
‘Inflexible’”’ were other ships of that date of the all- 
big-gun type. Then the pendulum swung in the oppo- 
site direction, and the development of the rapid-fire 
gun, with its ability to smother an enemy’s ship with 
a cloud of projectiles fired in rapid succession, led to 
the enlargement of the big-gun ship so as to admit of 
carrying amidships a broadside battery of rapid-fire 
guns It was reserved for the United States, in the 
reconstruction of its navy in the early eighties, to 
partially revive the all-big-gun idea, which she did 
by mounting in the intermediate batteries of the 
“Oregon,” “Massachusetts,” and “Indiana,” eight 8-inch 
armor-piercing guns. 

Fifteen years later came the first great test of mod- 
ern naval material; and the conflict between Russia 
and Japan proved the enormous superiority, in accu- 
racy and in power to inflict vital injury, of the 12-inch 
gun. The swing of the pendulum of naval opinion 
back to the all-big-gun ship, which was commenced ir 
our “Oregon,” was completed by the overwhelming vic 
tory of the 12-inch gun at Tsushima. It was realized 
by every thoughtful naval man throughout the world 
that the battleship of the future would be an all-big 
gun ship; and it was merely becausé England, always 
alert and to the forefront in naval construction, was 
the first power to set afloat the new type of ship 
(which, as we have seen, was a reversion to an earlier 
type), and name her the “Dreadnought,” that the 
origination of this class is credited to her. The 
“Dreadnought” merely marks a logical step in the 
gradual growth of the battleship im size, speed, pro- 
tection, and gun power. Had Great Britain not built 
the “Dreadnought,” somebody else would; and the 
first ship so built would have given her name, what- 
ever it might have happened to be, to the type. 

To make the statement, as Mr. Carnegie does, “that 
Britain’s navy of more than 400 efficient warships is 
now held to be of little worth,” is to come pretty near 
to talking arrant nonsense. The construction of our 
own “North Dakota” has not rendered the “Connecti 
cut” so much junk, fit only for tLe boneyard. The 
earlier ships of any navy are just as efficient against 
ships of the same date in other navies as ever they 
were. Because the “Dreadnoughts” will be formed 
into independent squadrons and fleets, it does not 
follow that the “Connecticuts” and “King Edwards,” 
the “Mikasas” and “Deutschlands,” are one whit less 
effective if employed against one another, or as form- 
ing the second line of battle in the great fleet engage- 
ments of the future. 

Before leaving this subject, we wish to draw atten- 
tion to the article on another page of this issue,. de- 
scribing our new 26,000-ton “Dreadnoughts,” and ask 
whether we are not pushing the matter of size a little 
too far. The Screntiric AMERICAN has always been 
alive to the inherent value attaching to size in a bat- 
tieship; but we think the time has come to put a ques 
tion mark against a ship of the size of these huge 
fighting leviathans which together displace 52,000 
tons. The same displacement would give us three 
ships of the size of the first British “Dreadnought.’ 
If the wing turrets of that ship were shifted to the 
median line, giving two forward of the superstructure 
and three astern, the three smaller ships would be 
able to concentrate twelve guns ahead or astern as 
against eight ahead or astern for the two big ships 
and thirty guns on the broadside as against twenty- 
four. And, moreover, there would be three ships to 
two; that is to say, there wouid be fifty per cent more 
ships in numbers; a fifty per cent heavier end-on fire, 
and a twenty-five per cent more powerful broadside 
fire. 

These facts present food for serious thought. 
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ENGINEERING. 


» look as though the predictions of her 


It begins | 
captain iat the 
Atlantic at an average speed of 26 knots will be ful- 


Mauretania” will shortly cross the 


filled. Hach succeeding trip is faster than its prede- 
cessor. On her last but one crossing to the eastward, 
the course was covered at an average speed of 25.28 
knots. ©n her last trip, she left New York March 17th 
and reached Queenstown on March 22nd, covering the 
distance in 4 days, 18 hours, and 35 minutes at an 
average speed of 25.61 knots 

The tower for the navy wireless station, which is 
to be erected in Washington, will be of concrete. At 
t will be 50 feet in diameter, and 8 feet at 
The total height will be 650 feet. There will 


the base 
the top 

be a staircase within the hollow shaft, but no elevator. 
The antenne will diverge from the top of the tower, 
and will meet the surface of the ground on a circle, 
which will measure 200 feet across. 

The great cost of underground railways is shown in 
a comparison of the total cost of all the tube railway 
systems of London with the total cost of the railway 
system of Ireland. The latter includes 3,363 miles of 
road and its total cost was $222,500,000. The railway 
tubes of London, which aggregate 8114 miles, have cost 
about $137,500,000 

The Ohio Electric Railway of Cincinnati, Ohio, has 
equipped for its Columbus and Dayton division a num- 
ber of flat cars with removable sides, on which it is 
transporting large loads of hay and grain. To pre- 
vent fire accidents to the cargo, an asbestos fiber 
shield, 4 by 10 inches in size, is placed under the trol- 
ley pole connection to catch any falling sparks. 

The Manchester ship canal, which failed to pay its 
way in the earlier years of its operation, is to-day 
carrying a big tonnage and providing a _ profitable 
investment During the past year about $150,000 was 
added to the total cost, which at present amounts 
te over $83,000,000, The canal, which accommodates 
seagoing steamers of considerable size, has made of the 
great city of Manchester a maritime port. 

Prof. Albert Frank of the Hanover Technical School, 
has been investigating the resistance of smooth surfaces 
when they are moving through the air with the surface 
paralle] to the direction of motion. The result as given 
ir the Zeitschrift of the Society of German Engineers 
chows that at the same speed, the resistance of 236 
square feet of side surface is equal to the resistance 
of one square foot of front surface placed perpendicu- 
larly to the direction of motion. 

As to the result of a competition instituted by the 
Zeppelin Airship Company, for designs for a new air 
ship shed at Friedrichshafen, the plans of consulting 
engineer E. Meier of Berlin were recommended for 
purchase. The building is to have an interior length 
in the clear of 525 feet, a width of 141 feet, and a 
height of 65 feet 7 inches. There will be no inside 
columns, and a hinged gallery is provided along each 
side of the inside walls, capable of being lowered at 
will to any desired position. The building will be of 
iron construction. Of the 74 sets of plans submitted, 
42 were for an iron building, 28 for armored concrete 
construction, and 3 for a wooden shed. 

The present British smokeless powder, known es 
cordite M. D., is in many respects a marked improve- 
ment over the original cordite of 1890, which contained 
58 parts of nitroglycerine, 37 parts of guncotton, and 
5 parts of crude vaseline. The cordite M. D. of 1901, 
as now used, contains 30 parts of nitroglycerine, 65 
parts of guncotton, and 5 parts of mineral jelly. Cut- 
ting down the percentage of nitroglycerine has con- 
siderably reduced the erosion of fhe guns. With a 
density of loading in each case of 0.2, the heat of 
explosion at constant vo'ume, water gaseous, is for 
cordite 1,156 calories per gramme, and for cordite 
M. D. 965. The total gases, water gaseous at 0 degrees, 
are for cordite 871 cubic centimeters per gramme, and 
for cordite M. D. 920. The temperature of explosion 
for cordite is 2,663 deg. Cent., and 2,374 deg. Cent. for 
cordite M. D. 


That part of the report of the Block Signal and 
Train Control Board of the Interstate Commerce Com- 
mission which covers the observations of the commit- 
tee sent to Europe last year to examine signaling 
practice in England and on the Continent, states that 
the committee found the block-signal operators abroad 
to be more carefully trained than they are in this 
country. This is due largely to the fact that the 
signalmen take up their occupation as a life calling, 
whereas in the United States most of the employees 
enter such service with the intention of taking some- 
thing better whenever it offers. At present the Eng- 
lish railroads are giving much attention to the devel- 
opment of a system of signals in the cab, preferring 
this to the use of automatic, train-stopping devices. 
The engineers are generally found to be reliable in 
their observance of signals; but the prevalence of fogs 
has led to the installation in the cab of signals which 
will indicate to the engineer at all times the position 
of the approaching fixed track signal. 
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ELECTRICITY. 

A cable line is to be laid between New York and 
Newfoundland by the Commercial Cable Co. and will 
there connect with a cable to Europe. The new sec- 
tion will be 1,700 miles long. It will furnish a more 
direct means of communication with Europe than we 
have now, and will reduce the time of transmission. 

All-steel street cars are being made for the United 
Railway Company of St. Louis. The reason for using 
steel in place of wood is not owing to the danger of 
fire or destruction in collision, but because the cars can 
be made lighter in this way, and will cost less for up- 
keep. It is estimated that from $50 to $60 a year can 
be saved in the operating cost of each car owing to 
its lighter weight. 

A new type of high-tension switch has been designed 
by a German company in which each switch is mounted 
on a carriage so that it may be removed whenever 
desired for inspection or repairs. The connections are 
made by means of plug contacts. In practice an extra 
switch carriage is provided which may replace the 
one that is being repaired, or inspected, so that inter- 
ruption of the service is reduced to a minimum. 

An instrument is being used in one of the South 
African mines which automatically keeps a record of 
the cage cr skip journeys as well as the signals given 
in the shaft and in the engine room. A band of paper 
ruled off into time spaces is marked by a sme'l disk 
provided with a needle at one side. While the skip 
or cage is in motion, the disk travels over the cylinder 
making its record. When the signal bell is sounded 
the needle is caused to perforate the paper once for 
each ring of the bell. 

A French inventor has devised a means of simul- 
taneously cleaning and electroplating an object. He 
uses an anode of the metal that is to be electro-depos- 
ited on the object while the object itself serves as the 
cathode. The liquid used is an alkaline substance 
with a small amount of alkaline cyanide. When the 
current passes through this liquid it cleans the cathode 
and attacking the anode produces the desired electro- 
lyte and thereupon the metal is deposited upon the 
cathode. 

An automatic telephone exchange system is in use 
in Vienna, and has been tested for a number of years. 
As a result of these tests the head of the Austrian 
telegraphs, Mr. Charles Barth de Wehrenalp, declares 
that the automatic system can be made to seriously 
compete with the manual system. He states that in 
New York it takes on the average sixteen seconds from 
the time the subscriber removes his telephone receiver 
to the time the ringing signal is set; whereas in the 
automatic system for 100,000 subscribers this work is 
done in but ten seconds. Three seconds after the sub- 
scriber hangs up the receiver the line is clear. Owing 
to this saving in time a larger number of messages 
can be delivered through the automatic exchange than 
through the manual exchange. ; . 


As a rule in the electrical equipment of a vessel a 
low voltage is preferred, this being due to the action 
of salt air on tW® switches and plugs, which produces 
considerable leakage. Furthermore, the lamps used 
on a higher voltage than 110 must be provided with 
delicate filaments which cannot withstand the jarring 
and vibration of the vessel. Another reason is that 
there is a greater danger of fire at sea, because, ow- 
ing to ignorance, fewer precautions are taken by those 
responsible for the electrical equipment. These rea- 
sons are outlined in a paper recently presented before 
a section of the British Institution of Electrical Engi- 
neers. The paper further contains the statement that 
a 2x110-volt three-wire system is soon to be adopted 
in the British navy, and that one large battleship is 
already wired in this way. 

As an echo to the sleet storm which interrupted com- 
munication with Washington on inauguration day, 
comes the following suggestion from one of the readers 
of the Screntiric AMERICAN. Nearly all sleet storms 
and so-called “blizzards” of the East are accompanied 
with easterly winds. Why would it not be a good 
plan to place all the telegraph and telephone lines 
which border our railroads, on the westerly side of 
the track. Then, in case of a storm severe enough 
to blow the wires down the railroad, at least, would not 
suffer from the tangled mass of wires and poles. To 
be sure, all railroads do not run north and south, and 
those that do run in this general direction have many 
curves which lead them in easterly-or westerly direc- 
tions. But the telegraph lines could cross the track 
wherever it was found necessary, and then in case of 
a storm the only interruption which could occur would 
be at these crossings, whereas the stretches of track 
running approximately north and south would be free 
from interruption. If necessary a double line of tele- 
graph poles could be used on the westerly side of the 
track to carry the number of wires required. In case 
of a sleet storm telegraph and telephone communica- 
tion would still be liable to interruption, but there 
would be no interference with postal communicati: 
and railroad travel. 
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SCIENCE. 

The glass works at Baccarat, France, have produced 
glass chimneys of remarkable properties for lamps 
used in coal mines containing much fire damp. Ten 
of these chimneys were placed in water, slowly heated 
to the boiling point and then plunged into water at 
59 deg. F. Not one of the chimneys cracked 

It is announced in press dispatches that Sir William 
Ramsay in an address before the Chemical Society 
stated that he had succeeded in transmuting zirconium, 
thorium, hydro-fluorsilicic acid, and bismuth into 
carbon. The announcement can hardly be credited 
until Sir William’s complete paper is published If 
true, the discovery is fully as important as the con- 
version of radium emanation into helium 

Creighton and Mackenzie have shown that radium 
has an effect on the decomposition of iohydrie acid. 
At temperatures below 24 deg. C. the quantity of iodide 
liberated from a solution of iohydric acid kept in the 
dark is increased by the presence of radium. The acid 
is not decomposed by sunlight nor by radium emana- 
tion in the absence of oxygen. 
show that radium has the remarkable property of 


These experiments 


decomposing some compounds. 

The extremely complicated problem of earth tides 
has recently been brought into public prominence by 
the researches of Prof. Hecker of Potsdam. Prof 
Hecker showed that it is possible to estimate how 
much a pendulum would be deflected by the attraction 
of the sun and moon if the earth were perfectiy rigid. 
The difference between these two records is the meas- 
urement of the earth tide. The observations of Prof 
Hecker go to show that there is a movement of the 
earth's surface to the extent of some 20 centimeters 
only. 

Inasmuch as the supply of natural turpentine oil 
will soon be unable to meet the demand, chemists have 
tong been endeavoring to preduce the oil synthetically. 
Most artificial oils are combinations of coal tar and 
petroleum derivatives and do not completely answer 
all requirements. M. A. Poulverel, a French chemist, 
has recently succeeded in obtaining an oil from the 
residuum left in manufacturing natural turpentine oil 
Poulverel’s oil is said to have the same chemical prop- 
erties and composition as the natural oil. The result 
is that the output of oil is vastly increased 

Camille Flammarion has revived his old scheme of 
digging a geothermic well 200 meters in diameter to 
ascertain the internal constitution of the earth The 
imaginative Flammarion proposes to find an economic 
and almost inexhaustible source of heat, to verify the 
rate of caloric increase, to find out if the materials 
constituting the terrestrial globe are in a state of 
fusion—in a word, to do rationally and directly what 
has been done slightly and a little by chance up to 
the present time in mines 
standing armies of the world are to be called into 


To carry out the work the 


requisition 

Tannisol is a methylditannin obtained by the action 
of formalin on tannin. The two substances are heat 
ed together on the water-bath, when effervescence ox 
curs, and a viscous mass is formed. This is dried 
powdered, and exposed to a temperature of 45 deg. to 
50 deg. C., to drive off excess of formaldehyde. It 
forms a red-brown, odorless, and tasteless powder, in- 
soluble in most solvents, except alcohol and dilute al- 
kalies. It is prescribed in intestinal catarrh as an 
astringent antiseptic, in doses up to 8 grains for 
adults, or 1% to 4 grains for children. 
externally as a dusting powder, either alone or com 
bined with other powder, or in the form of a 10 pei 
cent ointment or soap.—Nouveaux Remédes. 

Prof. Cecil Rowntree, F'.R.G.S., of the Middiesex Hos 
pital Cancer Research Laboratories, in the course of a 


It is also used 


lecture before the Royal College of Surgeons on the 
X-ray and cancer, stated that X-rays have two sep 
arate and distinct actions upon animal and vegetable 
cells. In relatively large doses they have destructive 
or paralyzing action upon the cells’ activity, whereas 
in small and oft-repeated doses they bring about ex 
actly the opposite condition and stimulate the tissues 
to abnormal activity and increased growth. Prof 
Rowntree is of the opinion that these observations may 
have an important practical application in connection 
with the treatment of cancer, 


A dinosaur has been found in Wyoming h is 
something more than a fossil skeleton I n 
has been preserved, so that paleontologis it last 
able to determine definitely t h ter ! 
that covered one of the \ s greatest « t al 
mals. Needless to say, t! Lmerk Museum of Nat 
ural History has ju l valuable relic. The 


animal must have died or une dry, sandy spot, ex 
posed to th n, so t the carcass was mummified 
Then it must have been suddenly buried by a flood of 
sand from a freshet, so rapidly and deeply that the 
skin had no ance to soften and decay, but was pre- 
and petrified with the bones This occurred 

ears ago, on a moderate estirr logic 
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AN ENORMOUS INDUCTION COIL. co consist 
HARLE AY walls ol 
pments ! tutomobils tio the one inside diamet 
luctic nd ir The se 
p ound 
Wit ‘ 
¢ o itomol it 
j hee! I 
' , | OSE 


tube 10 feet long rhe been subjected to a long and thorough vacuum drying 
nches in thickness, its process, after which it was immersed in boiling paraf- 
ches, and the external diam fin, the remainder of its inclosure consisting of plate 
glass sunk in deep rabbets in the wooden frame, and 

is made up of 284 separately protected by felt strips to exclude every possible sus- 
thick and not unlike a pan- picion of moisture from reaching the interior. The 
inside diameter by 131. coil operates on 110-volt direct current, and when pro- 
smaller coils, no attempt has ducing a spark 50 inches long, consumes 25 amperes, 
fine wire, nor have any It would manifestly be out of the question to con- 
been taken to insulate su struct a magnetic vibrator of the type ordinarily used 
another Instead, No. 32 on small induction coils to handle such a current, and 


the method of accom- 
plishing this part of 





— 





the coil’s operation ig 
quite as interesting ¢ 








satin a the details of the lat- 
s- 


ter itself. A drum, 12 
inches in diameter 
and carrying 20 cop- 
per rings, is driven 
by a small direct-cur- 
rent motor, as shown 
by the accompanying 





illustration. The drum 
consists of an insulat- 
ing material, and each 
one of the rings is in- 
sulated from its neigh- 
bor, while the rings 
themselves are split 
at dianietrically oppo- 
site points and mica 
sections inserted, thus 
making the whole con- 
struction similar to a 
40-bar commutator, ex- 
cept that the bars are 
parallel in a vertical 
plane The compari- 
son may be carried 
further, in that there 
are two oppositely-dis- 


posed sets of brushes 








tt ' 
} employed, the carriers 
7) holding 40 in all, ora 
ecel , pair for each ring. 
4 i no All of these brushes 
S are connected in 
° series, so that the 
AN ENORMOUS INDUCTION WHICH MAKES A SPARK 50 INCHES LONG. current has to pass 
from one brush to its 
R , ire s DI B. & S. d magnet wire has been corresponding ring, through the latter to the brush 
p il s SSO! employed turns in each of the pan- diametrically opposite from that brush to its neigh- 
wes A D I ct ‘ oils themselves being insulated from bor, and back through the adjoining ring to the brush 
t ) i ts makers went their neighbors side by means of micanite adjacent to the one at which it started, progressing 
i St S ex ling ve ‘ plates, 1 These plates extend beyond in this manner through the whole series For every 
f became a LCCEBSE rf the contour at every point in their revolution of the drum, two interruptions of the cur- 
rcumference more, utilizing the long rent are produced, but the brushes, rings, and the 
s I oth types of coils, ar r gap thus prevent short circuiting mica insulators of the latter are so arranged that 
undertook to build an exper from one instead of the customary this break is accomplished throughout the whole 
| d be the largest of its kind ex practice of entire coil with paraffin series at the same moment. At 1,000 R. P. M. of the 
t of | efforts is pictured in the or similar insulating material. In these condary wind driving motor, 2,000 impulses are thus produced in 
y hotograp! It is not only unique ir ng. when there are no less than the coil, the duration of the interruption amounting 
‘ ffers tot: lesign and 72,924 turns miles of wire n all The to 1/39,424 part of a second. The length of the break 
! ry pe ¢ luction eight of th pounds and its resistance is as compared with the duration of the contact is as 
vitl " yre is 6 feet ir ngth | S428 ohms resistances between the 1: 2,240, from which it will be evident that the cur- 
liamet ind eighs 210 p is r p iry and being as 1: 19,101.1. This rent is broken with practically the same rapidity with 
consists of two layers of No. 6 B. & naturally based on a temperature which the iron core demagnetizes. There is accord 
il n-covered magnet ‘ here ng of 6S deg increased by fully 10 per ingly almost an entire lack of the inductive “back 
rhe resistance of this winding is but cent before had risen to a point ex- kick,” common in coils depending upon a magnetic 
ilthous the vire composing it tips the eeding the limit vibrator for their operation, and a condenser across 

indredweight The insulation be The insulation the coil consists of mica the primary is of little or no service 

primar ind secondary—natura one ) the second all being exposed to the air. The Larger coils than this have been built, notably those 
structic ft ibinet we consists of wood that had constructed by Prof. Elihu Thomson and by Nikola 
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lhe commutator forms part of the armature of the motor 


The commutator is driven by the motor through step-down gearing. 


TWO FORMS OF INTERRUPTER FOR THE ENORMOUS INDUCTION COIL. 
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Tesla, but they were of the high-frequency type. Some 
other unusually large coils of a type similar to the 
Heinze coil just described are the Spottiswood coil, of 
English make, and designed to give a spark of 42 
inches between terminals, and a coil of German design 
and manufacture, said to be at the University of Char- 
lottenburg, Berlin, with a capacity of bridging a gap of 
46 inches; so that the Heinze coil, which was made in 
this country, may be said to be the largest extant 























The compressed-acetylene flashing chamber. 


using a direct current and operating through a me- 
chanically-driven circuit breaker. 

Considerable interest attaches to the calculation of 
the voltage produced in the secondary of such a mon- 
ster coil as the 50-inch Heinze coil described. It has 
been ascertained that the voltage necessary to jump 
a gap increases rapidly up to one inch, and then de- 
creases up to about 24 inches From that point it 
appears to increase again, for the reason that the air 
is apparently such a good conductor, that it is neces- 
sary to provide an enormous amount of energy to 
make good the leakage through the air and still pro 


‘ 





Plan view of the compressed-acetylene 
flashing chamber. 

duce a spark From all measurements and calcula- 
tions that have been made, it is estimated that the 
voltage necessary to bridge the 50-inch gap is in the 
neighborhood of 1,000,000 volts. It goes without say 
ing that no instruments have ever been designed to 
measure this more than approximately. This huge 
coil has largely been used for experimental work, and 
has given excellent results in service 
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FLOATING LIGHTS OF INLAND WATERS. 

With the towering lighthouse that blinks its warn- 
ing signal unperturbed while the tempest storms at 
its base, and the solitary stump-masted lightship that 
fights a hand-to-hand battle with the waves, we have 
been made familiar by many a thrilling tale; but sel- 
dom, if ever, do we find any mention of the humble 
light buoy which does its duty day and night without 
any attendance for months at a time. Yet these buoys 
are indispensable to navigation, and in themselves pos- 
sess a great amount or interest. 

Obviously, a buoy must be able to take care of itself 
It would be enormously expensive to light and trim 
the lamps every evening, and it frequently happens 
that because of storm, fog, or ice, no one can approach 
them for weeks at a time. For this reason light buoys 
are usually arranged to burn continuously, night and 
day, the extra amount of fuel thus consumed being 
more than offset by the saving in expense of tending 
the lamp 

For many years the only light buoys used by this 
government burned compressed oil-gas, or Pintsch gas, 
stored in the shell of the buoy. Now, acetylene-gas 
buoys are being introduced with considerable success. 
Recently electricity was tried, but found wanting, 
owing to the difficulty of maintaining the electrical 
circuits. 

As the lamp of a buoy lies close to the water, the 
light is liable to be mistaken for a ship’s lantern, and 
for this reason it is customary to provide the lamp 
with a flashing mechanism producing an intermittent 
light, the character or period of which may be varied 
to differentiate one buoy from another. Furthermore, 
the intermittent light results in a great saving of gas, 
the exact amount of which will depend upon the rela- 
tion of the dark periods to the flashes or light periods 

The flashing mechanisms used on these buoys are 
very ingeniously contrived, and have reached a high 
degree of development They are actuated by the 
pressure of the gas they burn, and work with clocklike 
precision. One of our illustrations shows a vertical 
section taken through the flashing mechanism of a 
Pintsch light buoy. The gas enters the lamp through 
the strainer A, and passes by way of the valve B into 
the pressure-regulating chamber C. This chamber is 
provided with a flexible diaphragm D, connected by a 
link to a lever Z. As the chamber fills, the diaphragm 
raising the lever EZ, and operating the 
A spring F resists 


flexes upward 
valve B to throttle the flow of gas 
this motion of the lever E, and thus governs the 
pressure of the gas admitted into the chamber. The 
gas flows from chamber C, through pipe G, to the flash 
ing chamber H. The details of the mechanism in this 
chamber are best shown in the line drawings. The 
upper wall of the chamber H consists of a diaphragm / 
which is normally pressed downward by a coil spring 
When the chamber fills with gas the diaphragm rises, 
shutting off the inlet valve J, and opening the outlet 
valve K, through which the gas passes to the burners; 
and when the diaphragm falls, it closes the outlet 


valve and opens the inlet valve. A special mechanism 


261 


is provided to effect a positive opening and closing of 
_ the valves, else they might assume a neutrai or partly 
open position, and permit a continuous flow of gas to 
The valves are connected to the opposite 
ends of the lever L. A rock shaft carries at one end a 
pair of pallets M, adapted to engage a pin N formed 


the burner 
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Section through the flashing chamber of the 
Pintsch lantern, 





on the lever L. A pair of compression springs O bear 
against the ends of a cross piece, mounted on the oppo 
site end of the shaft. These springs serve to throw 
the shaft out of a central or neutral position, causing 
one or other of the pallets M to hold the valve lever L 
in inclined position. The rock shaft is operated by 
means of a yoke P, which bears either on the upper 
or lower side of plate Q, formed on the shaft. The 
yoke is carried by a lever, which at the opposite end 
projects between a pair of stops formed on a sleeve PR, 
connected with the diaphragm J. While the flashing 
chamber H is filling with gas, the valve K remains 





Plan view of part of Pintsch flashing chamber. 


tightly closed, and the lamp is dark with the exception 
of a tiny pilot flame fed from a small by-pass tube 
When the diaphragm has been flexed upwardly suffi 
ciently, the yoke P presses the plate Q downward, and 
the springs 0 then act to throw the left-hand paliet M 
sharply against the pin N, forcing the valve J shut and 


opening the valve K. The gas now flows to the burner 



























































The flashing mechanism of the 
Pintsch gas lantern. 


Acetylene is generated by entrance of sea 
water into the carbide tank. 


FLOATING LIGHTS OF INLAND WATERS 


A lantern using compressed 
acet ylene. 


Sun valve. Gas is turned off 
by day and on at night, 
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under pressure ol the spring VI bears against the 
diaphragm A constant pressure at the burner is thus 
issured, even though the I 5 ire in the gas reservoir 
may fall great lur ! onths of consump 
t The flas ! ‘ inism is usuaily adjusted to 
V ] pe Mls « ght and darkness of five seconds 
ea pe 1d of not be regulated, 
! tl fle ‘ is into the flashing 
nibs ! be lius i to increase or decrease the 
ntery of urkness he lantern is fitted with a 
‘ nd ‘ f the type used in lighthouse lanterns, 
which 1 the t a horizontal zone 
Of the , tvlens } s, the oldest type is one in 
Which th f y the admission of the 
sea er into a tank containing calcium carbide. One 
of our engravings illustrates the complete buoy, partly 
broken away to show the steel generator tube in which 
the carbide is stored. The tube is supported by a float 
cham be m which the lantern tower is mounted A 
count ght in the form of a disk with a small 
central oper to admit the water is bolted fast to 
the bott« t itor ft ‘ n order to give the 
i A phrag! /’ is ca 
ed ti r | ri he ge! itor tube, and is fitted 
th a con valve U, the stem of which passes up 
throuzh the generator head J A nut on the end of 
1@ 8 permits of adjusting the valve. A cap screwed 
dow yr othe enerator head may be adjusted to press 
the stem dé nward ind keep the valve open to the 
desired degre rhe generator tube is filled with large 
rystals, & | t inches, of calcium carbide Water 
enters through the valve U, and passing through the 
rate the mes n contact with the carbide. The gas 
which is immediately generated passes through a puri- 
fier X and thence to the lantern Y, which is fitted with 
i flashir hamber of the same type as the one de 
bed above At first the gas is formed more rapidly 
than it can be consumed at the burner, but soon it 
reaches sufficient pressure to prevent water from enter 
g through the valve, and this pressure is automat- 
ically maintained; for as soon as the pressure drops 
the water enters and more gas is formed 
In A more recent type of acetylene buoy the gas is 
venerated t by admitting water into the carbide, but 
by dropping irbide into the water. At first sight, it 
might seem as though the result would Ve the same 
it is claimed for the latter method that the gas 
produced is more pure, because the heat generated 
1 is absorbed |} the water rhe 
cool generation prevents the breaking up of the acety 
lene into other hydrocarbons Che carbide used in this 
buoy is in granular form 
in another type of acetylene light buoy, the fuel is 
not generated in the buoy, but is stored under pressure 
in tanks The tanks contain a porous material which 
absorbs acetone, a fluid similar to wood alcohol rhe 


acetone has an affinity for acetylene, and absorbs 
twenty-five times its own volume of gas at a pressure 
of 150 pounds under a normal temperature. The por 


ous material which absorbs the acetone prevents dan 


ger of an explosion, for under ordinary conditions 
compressed acetylene is very highly explosive The 
advantages claimed for the use of compressed acety- 


lene are that the gas being generated in the fi ictory 
may be made absolutely pure, so that there is no 
dange of ecarbonizing at the burner This permits 
the use of a much smaller pilot flame, the lamp we 


illustrate using 1/75 of a foot per hour for this pur- 


pose. The tanks in which the gas is stored are placed 
on each side of the central tube and contain a supply 
sufficient to last from nine months to a year, depend- 
ing upon the duration of the flash 


The flashing mechanism used in this type of buoy 


liffers materially from the one described above As 
shown in the drawing, the upper wall of the flashing 
chamber consists of a flexibie diaphragm. The inlet 


valve seat is indicated at a, and the outlet at b A 


valve lever is mounted to operate between these 
valve seats The valve lever is magnetized, and clings 
strone t t it vith which it is in contact It is 
moved | t ‘ eat a } the dia- 
phragm i gz Ul 1 e the spring e 
serves to return the lever against t valve seat b. The 
spring d is mounted on the le 1 its tension is 
adjustable. The end which is fasten the d 

phragm projects through a slotted yoke on the lever 
As the diaphragm rises during the filling of the cham 


ber, the end of the spring is drawn upward without 
moving the lever until it strikes the upper wall of the 
slot, when with the increased leverage thus afforded 
yhragm lifts the valve lever off the valve seat b 
springs against and clings to the 

is now flows out of the chamber 

it is determined by the ten- 

) ( The dark period, or the interval 

e! f ng, may be varied at 

vill i h is forced into the 


lotted yoke to lir 


the spring therein, so 
that the diaphragm will more tickl ft the lever to 
close the inlet port and open the outlet to the burner 
The wedge f is operated by a thumb sere 7] The flow 
of gus can be regulated by means of a thumb screw h 
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So delicate is the adjustment, that one cubic foot of 
acetylene can be divided into 56,000 flashes 

In connection with this type of light buoy, a most 
ngenious device called a sun valve is sometimes used 
for turning off the gas by day, and turning it on again 
at night, thus saving from 30 to 40 per cent of the 
gas consumed. The device is a Swedish invention, and 
has been used with success in Sweden for a number of 
years. At present it is being subjected to an exhaustive 
test .by the United States Lighthouse Establishment 
| 
ference of expansion between a copper cylinder coated 


1e sun valve depends for its operation upon the dif- 


with lampblack and three copper rods protected from 
radiant heat by silver-plated sleeves. As shown in the 
engraving, the carbon-coated cylinder is placed in the 
center at i. Equally spaced about it are three copper 
rods j, mounted in the base of the instrument and 
supporting a head k. The cylinder a rests at the bot- 
tom in step J, carried by a diaphragm m, while at its 
upper end it engages a slide nm in the head k. The 
cylinder i is protected by a heat-insulating tube of 
glass o, and the rods j are protected by similar glass 
insulating tubes p. Over the tubes p silver-plated 
sleeves g are placed, which serve to reflect radiant 
heat In the base of the instrument is a gas chamber, 
in which is fulcrumed a valve lever operating over the 
valve seat s. This lever is magnetized, so that it will 
adhere to the valve seat. The gas flows from the gas 
tanks through the sun valve by way of the inlet f¢, 
valve s, and outlet u, and to the flashing chamber. At 
night the valve lever r is raised, so that the flow of gas 
is not interrupted; but in the day time, when the 
radiant heat of daylight strikes the sun valve, it is 
absorbed by the carbon coating of cylinder i, causing 
the latter to expand, but it does not expand the rods 

owing to its reflection from the highly-polished sil- 
ver-plated sleeves g. The head k& is held down by 
means of a spring v abutting against a disk supported 
by the rods w, and hence the cylinder i presses the 
step | downward, forcing the valve r into engagement 
with the valve seat s, and thereby shutting off the flow 
of gas. As darkness comes on, the cylinder i loses its 
heat and contracts, permitting the lever r to rise under 
action of a spring rz. The sun valve may be regulated 
by an adjusting nut y, which may be moved to raise 
or lower the slide nm, and thus vary the pressure of the 
cylinder i on the valve lever r, It must be under 
stood that the valve cannot be operated by heat con- 
ducted from the surrounding atmosphere, for the 
sleeves q offer no resistance to heat of this form, and 
the rods j will expand and lift the head k while the 
cylinder i is expanding. Thus, should there be a sud 
den change of temperature during the night, it will 
not affect the sun valve, but as soon as daylight comes, 
the radiant heat that accompanies light passes through 
the glass insulating tubes, and causes the unequal ex- 
pansion which operates the valve The advantage of 
this valve over a clock mechanism is that it does-not 
have to be regulated for days of diffrrent length, but 
operates automatically at any time of the year, turning 
on the gas as soon as it commences to grow dark, 
whether because of a fog or lowering clouds. Although 
as we have stated above, the sun valve has been used 
on light buoys, the instrument is really too delicate 
to be exposed to the buffeting it would receive on 
buoys placed in stormy waters, and is more adapted 
for use on a fixed light 

——_—_—__——_ —> +--+ — 
AERIAL DEFENSE ARTILLERY. 

It is a curious fact that the promise of a practical 
fighting ship of the air has called forth means of de- 
fense which are strikingly similar to those which are 
used against the fighting ship of the high seas. To 
oppose a hostile fleet, we build opposing fleets, and 
send them out to meet the enemy as far distant as 
possible from our own shores, and destroy him. Should 
he elude our ships, or defeat them and appear off our 
coasts, he is met by the long-range gun. 

Things are so shaping themselves in the develop- 
ment of the military airship and aeroplane, that it is 
already evident that similar means of defense will be 
employed Unquestionably, the most effective way to 
defeat an aerial navy, and to detect and destroy its 
outlying circle of scouting aeroplanes, will be to build 

1 equip similar fleets, and surround them with a 
far-extended fringe of aerial scouts. If military aero- 
nautics ever are carried to the point at which airships 
are built in sufficient numbers to be assembled in 


fleets, it is probable that these fleets will be made up 
of dirigible airships, built in sizes corresponding to 
our cruisers and battleships. It is also probable that 


to the aeroplane will be relegated the duties which now 


fall upon the fast scout, the destroyer, and the torpedo 


boat 

At the present time, however, the science of aerial 
attack and defense is very much in the air in more 
senses than one Nobody knows in just what way the 
new engine of war 1! be used in attack, and it is 
just as problematica to what will constitute the 
best form of defense The Screntiric AMERICAN has 


always believed that the only practicable way to resist 
aerial attack is from the air itself; that is to say, by 
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opposing dirigible to dirigible and aeroplane to aero. 
plane. But failing this, as a forlorn hope, recourse 
must be had to artillery We have several times 
pointed out that the difficulties of accurate shoot- 
ing are enormously increased when the object aimed 
at can move in three dimensions. Moving objects 
vpon the land or the sea may be located, thanks to 
modern range-finding, with great accuracy. As far 
as the gunner is concerned, the distance of the object 
may be met by a corresponding elevation, and direction 
by corresponding traverse; the range finder will give 
the changes of position, and the gun may be kept upon 
the object with remarkable accuracy Furthermore, 
errors of range and traverse may be corrected by ob- 
serving the fall of the shot, as indicated on land by 
the cloud of dust or the burst of explosion, and on the 
sea by the splash of the water 

But in the air, where the moving object is ever 
changing its position laterally, longitudinally, and ver- 
tically, the difficulties of the range finder and the gun 
pointer are increased to the point of bewilderment. 
Moreover, with ordinary artillery he has no means of 
determining by dust clouds or water splash whether 
his shots are long or short, to right or left, above or 
below, the object. 

However, the military men of Europe have so far 
recognized the potentialities of the new warfare, that 
they have already designed artillery for the express 
purpose of attacking the dirigible and the aeroplane; 
and the great firm of Krupps have worked out two de- 
signs of weapons for aeria] defense. Necessarily, all 
firing must be of the high-angle kind; and the guns 
must be capable of rapid training over a wide arc of 
fire. These conditions are met in the two guns here- 
with illustrated, one of which is mobile for operations 
in the field, and the other designed for a fixed position 
either on fortifications or on board ship, or possibly 
on a moving platform, such as would be afforded by 
an automobile or an auto truck. The field gun is a 
21.-inch piece, which fires a 9-pound shel] with a 
velocity of 2,000 feet per second. The gun is mounted 
to slide on a chassis, in which is contained the spring 
recoil mechanism. The chassis is pivoted near the 
breech of the gun, and elevation is secured by means 
of a large vertical hand-operated screw. The methods 
adopted for traversing the gun, which may be moved 
through a circle of 360 degrees, are particularly in- 
genious. A large pin passes through the tail of the 
gun carriage into a fixed shoe, which is driven into 
the ground. The two wheels of the carriage are at- 
tached pivotally near the front of the carriage, and, 
by means of a hand wheel and suitable gear, they may 


ye swung around in front of the gun until their axles 
are radial to the fixed tail pin above referred to. By 
this arrangement the whole gun carriage may be tra- 
versed through a circle of 360 degrees. Furthermore, 
the gun itself may be traversed upon its carriage by 
means of a system of swivel bearings, which permit 


of a rapid change of training independently of the gun 


carriage 

The most novel and meritorious feature of this gun, 
however, is the means which have been adopted to 
enable the gunner to follow the flight of the projectile. 
The shells have been so designed that they are ignited 
at the moment of discharge, and the slow-combustion 
material with which they are filled burns slowly, with 
the emission of much heat and smoke. The trail of 
smoke marks the exact line of flight of the projectile, 
and assists the gunner in ‘finding’ the mark. In one 
of the accompanying illustrations, the path of the shell 
is recognizable by the dark gray line. passing diag- 
onally across the picture just above the balloon. This 
type of shell is designed for use against gas-inflated 
balloons and dirigibles: and it is believed that when 
the shell passes through the gas bag, the gas will be 
ignited and the balloon destroyed. 

For the attack of aeroplanes, some other form of 
projectile must be used; and we believe that shrapnel 
will be found the most effective. The burst of explo 
sion will assist the gunner in correcting his aim; and 
the wide dispersion of fragments and bullets will 
afford the only likely means of “winging” the small 
and elusive aeroplane in its swift flight through the 
air. The aeroplane of the near future, if present indi- 
cations are reliable, will fly at a speed of 60 miles an 
hour or more, and swing to the right or left and swoop 
up and down with the swiftness of a stormy petrel. 
It will be an exceedingly difficult object to hit. 

mand eile tiiteditie. nde 

It is probable that the institution of the North 
American Conservation Congress for the protection 
of National Resources, the first session of which was 
held on February 18th, will lead to the extension of 
the idea by the institution of a great international 
conference for the conservation of all natural re 
sources. President Roosevelt formulated a call for 
such a congress, and it is proposed that the confer 
ence meet at The Hague in September of this year. 
This-action was prompted by many intimations com 
veyed through diplomatic channels that such a com 
ference would be welcomed by a considerable numbet 
of the powers. 
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Correspondence. 


THE STEAMSHIP “ REPUBLIC.”’ 
To the Editor of the Screntiric AMERICAN: 

Your editorial entitled “Lessons of the ‘Republic’ 
Disaster,” in the Screntiric AMERICAN of February 
6th, is misleading in certain respects, if the facts as 
I have learned them are correct. With reference to 
the building of this ship, you state “had she been 
built for a company that was hampered by a shortage 
of funds,” ete. This, with what you say further, 
would imply that she was built for the famous and 
substantial White Star Line Company, who have a 
system of contracts peculiarly favorable to first-class 
construction. I have been informed with positive 
assurance that this ship was built for the Leyland 
Line as a freight and cattle steamer, and before com- 
pletion, on account of finances, she was taken over 
by the Dominion Line for Boston service, and before 
being put in commission was again transferred to the 
White Star Line Company, her name being changed 
from “Columbus” to “Republic.” I have been in- 
formed that the “Republic” was not a first-class ship, 
and could not be compared with the other boats of 
the White Star Line. If this is true, it seems to me 
your editorial hardly does credit to the White Star 
Line, since it reduces their other boats to the level 
of the ‘“‘Republic.” O. A. WEIss. 

Minneapolis, Minn. 
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END VERSUS CENTER DOORS FOR EXIT ON 
SUBWAY CARS 
To the Editor of the ScrentTiric AMERICAN: 

The articles in the daily papers together with a per- 
sonal experience leads me to say a few words concern- 
ing the question of “side doors” in the New York 
Subway. The problem of loading and unloading pas- 
sengers with ease and speed is a great one, and before 
any plan is adopted and with great expense installed, 
all should be given a fair test. In my opinion, the 
plan now being tested is faulty in principle and not 
conducive to the best results. 

My idea is essentially this: To put two wide doors 
for the purpose of exit, in the middle of each car, 
one on each side, and to use the present doors for 
entrance The plan now being tried requires four 
new doors, two at each end, also providing for sep- 
arate means for entrance and exit. 

With a car comfortably filled and nobody standing, 
little or no difficulty is met in loading or unloading 
passengers. Therefore the plan for separate entrance 
and exit will show its efficiency chiefly in crowded 
hours and under crowded conditions. It is, in other 
words, a rush-hour improvement. 

When one enters a crowded car, the tendency is 
naturally to stop near the door—the standing is no 
different and it is easier to get out. This idea car- 
ried out by a few immediately causes congestion; and 
this is what I would emphasize—the new doors are 
practically at the ends of the car and will not elimi- 
nate this congestion or help it to any great extent 
The two streams of people will still conflict, not at, 
but just inside of the door. What is the difference? 

A door in the middie of the car is going to effectu- 
ally solve this problem for the reason that as the 
crowd enters it will instinctively move toward the 
middle, or exit A natural circulation will thus be 
established, the comers and goers will move without 
opposition and congestion will not arise at any one 
point The saving of expense also, in installing two 
instead of four doors in each car, is manifestly evi- 
dent, and if cost is considered, this point is strongly 
in its favor 

The two great disadvantages of the plan are, first, 
the distance between the door and the guard who 
operates it, with corresponding danger to the passen- 
gers, and second, the space that would occur between 
the door and platform when the station is located at 
a sharp curve. These two, however, are mere mechan- 
ical incidentals, easily solved, and should in no way 
interfere if the fundamentals are right, which | think 
they are. 

I am hoping for your consideration of this matter 
and a comment through your columns will be appre- 
ciated, for I am sure that there are others who feel 
the same as I do in the matter. It is something for 
every strap-hanger to consider. 

Brooklyn, N. Y. 





H. B. ForMAN. 
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SEAWORTHINESS OF PASSENGER STEAMSHIPS. 

To the Editor of the ScieNTIFIC AMERICAN: 

Regarding the letter of your correspondent bearing 
on the foundering of the steamship “Republic,” permit 
me to say that as regards structural strength, or in- 
deed, the genera] seaworthiness of large mail and pas- 
senger steamers, the specification of the owners does 
not make any material difference with good ship- 
builders. It may sound strange, but I can assure you 
that there are certain shipbuilders who do not know 
how to construct a bad ship. 1 know several of such 
who never have built a bad ship. On the other hand 
there are builders who, apparently, do not know how 
to construct a good ship. I have known many of such 
who never have built a really good ship, and all the 
specifying and superintendence possible cannot bring 
forth a good ship from their works. I incline toward 
the opinion that the builders of the “Republic” never 
built a bad ship, i. e., as regards materials and work- 
manship. They built some vessels of faulty propor- 
tionate dimensions, but that was the fault of the times. 
They also made a mistake in designing the “Britan- 
nic’ with a lowering screw shaft and a large open 
tunnel exposed to the sea, but they were almost war- 
ranted in adopting that novelty in ocean navigation, 
as the very same arrangement gave at least satisfac- 
tory results in their little steamship “Camel,” 170 
feet in length, which they built in 1870 to carry the 
boilers, ete., for the first “Oceanic” and “Republic” 
and others. This was a very instructive experiment 
and it proved conclusively that a mechanism which 
may work well on a small scale will not necessarily 
do good work and be safe on a very large scale. This 
mistake cost the builders $300,000 before the “Britan- 
nic” and her machinery were restored to normal 
design 
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The great value of a good specification is in securing 
good furnishings and fittings. The specifications for 
these, for the old P. & O. steamers frequently covered 
one hundred pages of close print. The owners in 
those days would not look at veneer; they demanded 
maple, mahogany, and such woods, all solid. How- 
ever, there is one thing which I would like to see 
specified, that is, that all large ocean passenger steam- 
ers should be arranged with a large augmentation of 
bilge pumps, which, with their boilers, should be 
placed from 7 to 10 feet above the maximum load 
water line. It would also be a safeguard, as collisions 
must occur, to have a few large sheets of canvas re- 
inforced with wire netting and loaded at one end with 
cast iron pipes to sink them over the fractured bow 
or side. These could be rolled up and placed in large 
hooks just below the boat deck. In these days without 
sails I think you could find many passenger steamers 
without sufficient strong canvas to check a large in- 
rush of water. Tarpaulins on passenger steamers’ 
hatches are not sufficiently large and it requires con- 
siderable time to get them in place. 

Cleveland, Ohio. JoserpH R. OLDHAM. 
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DEFECTS IN MOTOR-SLEIGHS. 
To the Editor of the Screnriric AMERICAN: 

In reading the article on motor-sleighs in the 
ScrenTiric AMERICAN for February 27th, 1909, I saw 
that the main trouble with motor-sleighs is their 
sticking when standing still, so that it is hard to get 
them under way. To facilitate their getting under 
way, the runners can be warmed. It is to let the 
engine exhaust through tubular steel runners, at the 
will of the operator, who can switch the exhaust from 
the regular exhaust to the runners for starting and 
then switch it back to its original place, as soon as the 
sleigh is under way. As may be seen, the exhaust 
will warm the runners so they will not stick. To use 
this device on the Austrian Wells motor-sleigh: In 
starting, you would start the engine and switch the 
exhaust into the runners and start the propeller, be- 
hind the sleigh, going fast enough so that when the 
runners did not stick any more, the sleigh would glide 
ahead. This done, you would switch the exhaust to its 
original place. 

To use this scheme on a belt driven or planetary 
transmission, you would switch the exhaust into the 
runners after starting the engine, and put on a little 
power, either letting the belt slip until the sleigh 
starts or not quite entirely throw in the planetary 
transmission clutch. The same would hold good on 
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SCHEME TO OVERCOME DIFFICULTY IN STARTING 
A MOTOR-SLEIGH. 


a friction drive, for you could put on a little power 
and let the disk slip until the sleigh started. The 
whole operation is quite simple 

The back end of each runner has a cap which can be 
unscrewed to allow the runners to be cleaned inside. 
Near the back end of each runner a pipe branches up- 
ward and backward; this is the place the exhaust 
leaves, in order that snow will not clog the runner- 
pipe in backing 

The braces to the runners can be fastened to the 
runners by means of T sockets, which are fastened 
to the runners by welding, rivets, or screws. 

The exhaust pipe from the engine can divide into 
two pipes, one for the regular exhaust, and the other 
divides into two pipes, each to a runner. A valve 
is to direct the exhaust through either the regular 
exhaust or through the runners. 


Washington, Conn. MEREDITH CLARK. 











The Current Supplement, 


A novel system of automatic railway signaling is 
described and illustrated in the opening article of 
the current SupPpLeEMENT, No. 1735. An authoritative 
life of Thomas A. Edison will shortly be published 
from the pens of Frank L. Dyer and T. Commerford 
Martin. From this life we abstract a chapter which 
sets forth in figures the commercial value of Edison’s 
inventions. In an article entitled “Testing the Hard- 
ness of Metals,” the various methods of testing hard- 
ness are reviewed at length. W. R. Turnbull writes 
on his original studies of the efficiency of the aerial 
propeller. Modern Experimental Biology is again dis- 
cussed in an excellent article entitled “Artificial Muta- 
tions of Animals and Plants as the Basis of Technical 
Biology.” K. Sajo writes on the sense of hearing in 
insects. “Silver Plating” is the title of a good tech- 
nological article 

om =>-+eore — 


A Chance for Rubber Heei Inventors, 


The inventor of a_ well-known, widely-advertisec 
rubber heel for shoes has expressed a desire to exam 
ine patents covering rubber heels, or even mere ide 
Inasmuch as many readers of this journal are in 
tors of rubber heels, it will give the Editor pl 
to place them in communication with this 1 
turer. Inquirers should send in printed copies of th: 
patents to be forwarded, if their ideas are patented 
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OUR NEW 26,000-TON BATTLESHIPS 

The recent decision of Congress authorizing the 
construction of two battleships of 26,000 tons displace- 
ment, assures to the United States navy the possession 
of the two largest battleships ever built; for 26,000 
tons is about 5,000 tons greater than the displacement 
of any foreign battleship now under construction. The 
next in point of displacement are the latest “Dread 
noughts” of the Japanese navy, of about 21,000 tons 
and the latest British “Dreadnought” of about 26,000 
tons. 

So that if there is any cause for congratulation in 
the fact of the possession of the biggest fighting shi; 
in the world, we are entitled to no smal! amount of 
national self-felicitation. The time is approaching, 
however, when we may well begin to ask if we are 
not somewhat overdoing this question of size; whether, 
indeed, the total displacement of 52,000 tons repre- 
sented in these two ships could not be divided up to 
better advantage in three “Dreadnoughts” of more 
moderate dimensions. But that is another story 

The two big ships will be a logical development of 
the “North Dakota” and her successor the ‘Fiorida,” 
now building at the Brooklyn navy yard, The “Fiori- 
da” will displace 22,000 tons, and a ship of her size 
does not require much increase in the individual di- 
mensions to secure the additional 4,600 tons The 
length over all is increased from 521 feet 6 inches, to 
545 feet; the beam from 88 feet 2% inches to 92 feet; 
and the draft from 28 feet 6 inches to 29 feet. In 
general outline, in the disposition of the guns, masts, 
smokestacks, superstructure, etc., the new ships will 
conform very closely to the “Florida.” The principal 
change is in the addition of a twogun turret, con 
taining a pair of 12-inch guns. By comparison with 
the drawings of the “Florida” or “North Dakota,” it 
will be noticed that the additional turret is placed 
between the two after turrets, and that it is elevated 
sufficiently to permit its guns to fire on the axial line, 
astern, over the roof of the turret astern. 

All of the guns are carried on the median line of 
the ship. Turrets Nos. 1 and 2 will be mounted on the 
forecastle deck, which has a freeboard of 28 feet 
The axes of the guns in No. 1 turret will be about 34 
feet above the water and the axes of those in No. 2 
turret will be about 40 feet above the water Aft of 
this turret will be the conning tower and the com 
paratively small bridge which is characteristic of 
the latest battleships. Abaft of the conuing tower 
will be the fore fire-control mast, flanked by search- 
light towers. This type of mast has been adopted 
as standard for our new ships. Abaft of this is 
the forward stack, abreast of which are two small 
open-work towers, carrying each a large searchlight 
Then follow in their turn the main fire-contro!l mast 
(both masts rise 120 feet above the water) and the 
after smokestack, and immediately abaft of the smoke- 
stack is a second open tower surmounted by a search 
light. The ship’s boats are carried in two nests, one 
on each beam, and they are handled by a pair of boat 
cranes, the masts of which are surmounted by search 
lights. 

The forecastle deck is carried aft as far as the 
mainmast. From this point the main deck extends 
flush throughout the remaining length of the ship 
and upon it are mounted eight of the 12-inch guns, in 
four turrets. Turret No. 3 is placed immediately abaft 
the after smokestack, and the axes of its guns are 
about 32 feet above the sea. Then comes the engine 
room hatch and abaft of this a group of three turrets, 
of which Nos. 4 and 6 carry their guns at an eleva- 
tion of 25 feet above the sea, while the guns of No. 5 
have a command of about 32 feet. 

The guns will all be of the new pattern 5(-caliber 
type, throwing an 850-pound shell with a muzzle en 
ergy of 50,000 foot tons. Four of these guns can be 
fired ahead, four astern, and the whole battery of 
twelve can be trained through wide ares on either 
broadside. 

For defense against torpedo attack, the ship will 
mount a numerous battery of 50-caliber 5-inch guns, 
of high velocity. Two of these will be carried forward 
in sponsons under the forecastle deck, and the others 
in broadside on the gun deck behind 8 inches of armor 
protection. 


One result of recent target pract i laneuvers 
and the experience gained in the e around the 
world has been to enhance the value the 3-inch gun 
for torpedo defense. On the new ships and those that 
are now building, and on all the ships of the Atlanthe 
squadron that have recently returned from the cruise 
a large number of these pieces will be mounted—as 

ositions. In the new 26,000- 


far as possible on lo 
ton ships I of these guns will be carried upon 


yof of the 


turrets whose guns have the loftiest 

command, as shown in our engraving on turrets 2, 
15 

The general plan of armor protection will be similar 

) it of the “North Dakota” and “Florida,” but with 

certain improvements The main belt, which will 


extend from 3% feet above to 6 feet below the normal 


water line, will be 11 inches thick at the top and 9 
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inches thick at the bottom. Above this will be a wall 


of armo! extending from abreast of turret No. 1 to 
abreast of turret No. 8, which will be about 15 feet 
in height and will vary in thickness from 10 inches 
at its bottom edge to 8 inches at its top edge, which 
will be flush with the main deck. Behind the protec- 
tion of this wall of armor will be the greater part of 
the 5-inch gun battery. The barbettes and turrets for 
the 12-inch guns will carry armor of from 10 to 11 


inches in thickness. A considerable amount of the 


displacement of these ships will be devoted to render- 


of hills 
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REGRADING A CITY BY MEANS OF HYDRAULIC 
SLUICING. 

BY J. MAYNE BALTIMORE, 

The city of Seattle, Wash., which has quadrupled 
much less than two decades, has 
found its growth badly hampered by the succession 
from the level of the Puget 
the city forced to ex- 


its population in 
rising water 


Sound, over which has been 


pand. 
At an 
hills are being 


dollars, 
the tide 


than three million 


into the fills; 


expense of mcre 


the washed 


away through flumes and big 
the tide flats some distance off 


pipes to the 
often 


carried 
fills and 
blocks from where the hydraulicking is in progress 
is simply the application of hydrauli 


many 


The method 
mining methods to excavating, on a very large scale 
Streams of water are forced through great mains from 
a central pumping plant, and are directed against the 
dirt 


streams li 


nozzles, and the clay and 
these 


“giant” 
melt 


through 
crumble 


hills 


and away before 
under a warm rain. 

It frequently happens that the main lines of 
and cars 


blocked for a day or 


snow 
able 
been 


electric have 


two by some 





ing them more stable when they 
have been struck at or below the 
waterline by shell or torpedo. This 
protection will consist of longitud- 
jnal and transverse bulkheads of 


extra stiffness and strength, in the 


riveting of which particular care 
will be taken to secure joints that 
will hold water, even under the 
heavy stress of flooded compart- 
ments. This work is of a character 
that does not make a spectacular 


showing, or convey the impression 


of fighting strength that is due to 
the guns, turrets, and other visible 
portions of the ship above the 
waterline; but it is of vital impor- 


all-round effi« lency of 


our 


tance for the 


a battleship In this respect 


new ships, and our “Dreadnoughts” 








house on its way to a new loca 


tion; and in many sections of the 
city where the grade of streets has 
been lowered 30 or 40 feet with 
out lowering adjacent property 
residents have been compelled to 
reach their front doors with long 


ladders, until flights of steps have 
been construcied. 
the 


forward 


So rapidly have contractors 
crowding 


grading piece of engineering work 


been this re 


that they expect to have it ai 
completed within a period of three 
or four months. 


oe 
Transferring Proofs to Celluloid, 
slides for lantern 


For making 


ASONn 





projection, or where for any r< 


it is desired to transfer to a flat 
celluloid surface a printed proof 

such, for instance, as an illustra 
tion from a book, magazine or 


newspaper—a process recent) 


made public in Germany is very 








in general, are believed to be su- 
perior to contemporary foreign 
ships of the same type 

To drive this 26,000-ton mass at 
21 knots calls for a considerable in- 
crease of engine power. The ships 
will be driven by turbines, either 
of the Curtis or Parsons type. If 
of the latter type, they will have 
four screws; if of the former, two 
screws sefore the question of type of engines is 
decided, however, the full data of the competitive 
trials of Parsons, Curtis, and reciprocating engines on 
our scout cruisers will be available, and we think it 
is more than likely that the Curtis type will be found 
to have sufficient points of superiority to warrant its 


adoption in the new ships. The total contract horse- 


power will probably be about 33,000. This, if Curtis 
turbines are used, will call for the development of 
between 16,000 and 17,000 horse-power on each shaft— 
an amount that has already been exceeded on each 


“Mauretania,” 
driven by The 
2i knots, and it is probable that 
be sufficient, with full stow- 


coal 


Cunard liner 
Parsons turbines. 


of the four shafts of the 


which, however is 
contract speed will be 


the 
age, 


bunker capacity will 


for tons of 


3,000 
The above description and the accompanying illus- 
trations of the ships approximate closely to the plans 
present stat The main fea- 
be aS shown and described, though minor 


in their f completion 


tures will 


One of the sluice pipes delivering mud on the tide flats. 


and manu- 
being re- 


business 

are 
and to 
lines 


for 
steep 


for 


being filled level, 
facturing purposes, and 
duced to smooth the way 
courage the growth of manufacturing 
of business. To do this work it 

necessary to “make over” a large section of the city 
already built. Hundreds of 
moved out of the way of the work of regrading. In 
addition churches, schoolhouses, business struc- 
tures have been remodeled or -aved 
streets, water mains, and sewers, have also been dug 
up to be replaced with better ones, when the work 
of regrading has entirely been completed. The work 
accomplished and in progress covers 374 blocks located 
in the very heart of Seattle, while the work thus far 


flats are 
grades 
commerce en- 
and other 


has been found 


houses have had to be 


and 


torn down. 


completed covers 239 blocks. 
In one place the level of Third Avenue, one of 
Seattle’s principal streets, is being lowered 107 feet, 


regraded 
flats have 


and several blocks in the Jackson Street 


district which extends to the Seattle tide 


simple and effective The 
to which the proof is to be trans 


ferred is rubbed gently for about 


two minutes with a rag or a ball of cotton woo! dipped 
in alcohol. For this purpose the ordinary “denatured 
alcohol, if colorless, is just as good as the pure, and 
then 


much cheaper. The proof to be transferred is 

promptly laid face downward on the plate, and pressed 
firmly thereon for about fifteen seconds—for instance 
in a copying press—several thicknesses of paper being 
put below the celluloid and over the proof, to equatize 


the pressure. The result is that ail the lines of the 
engraving are transferred, naturally left-handed, to 
the softened surface of the celluicid. The paper must 


be withdrawn before the celluloid hardens 
Should, however, the softened 
quickly, the paper may be removed by rubbing with a 
wet sponge; the impression of the picture will not be 
injured. Fresh proofs transfer more readily than old 
but even the oldest printed lines wiil leave the 
the celluloid 
or + Oo 
It is reported that some time ago Mr. Louis Brennan 


surface harden too 
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paper and adhere to partly dissolved 




















Washing down a hill by means of “giant” hydraulic jets. 
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alterations may be made before the final contracts for 
the two vessels are placed 

— el 
proper care of a storage 
deal of work to be done. 
are cared for in garages, 
The owner of an electric 


In educating users in the 
battery 
The majority of automobiles 
not always to their benefit 
car usually does not attempt to care for his own ma- 
chine and do his own charging until he has familiariz- 
ed himself with the work. Moreover, he is dealing 
with his own property, and therefore naturally gives it 
Special 


there is still a great 


attention 


The mud 


been filled to a depth of 46 feet, and more. So far 


have 
yards involved in 


out 
this 


over ten million cubic yards been removed 
of the total of 
entire colossal piece of engineering. 

The work has progressed very 
giant steam shovels were used; but later a new method 
of excavating was adopted, namely, the substitution 
of hydraulic jets for steam shovels. This is the first 
time that hydraulic methods have ever been used on 
the Pacific Coast street grading 
powerful are these jets that they quickly tear down th« 


hills The vast masses of disintegrated are 


13,586,977 cubic 


rapidly At first 


for purposes So 


earth 


is carried down to the tide flats. 


made an offer of his monorail to the A n 
monwealth, and the ite ! ~ 
the proposal at the going out of office 
The terms of the ff that in consideration of 
the Commonws h pi ting $57,500 for the construc- 
tion of the firs l-sized car, and to enable the in 
vent » perf his invention, the Commonweaith 
ment should have the sole right for Australia 
to manufacture other cars on payment royalts 
of 5 per cent on the cost price of all cars built within 
ten years after delivery of the first car ordered b 


the Commonwealth. 
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fifteen years The other two stars belong to the same 
stem but their periods of re volution must be count- 
ed | hundreds years in one case, and thousands 
n the 
It ‘ 3 e find Boétes, whose chief star, Ar 
turus. forms an almost equilateral triangle with Dene 
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Mars is morning star in Sagittarius, rising about 
A.M the middle of the month, and only moder 
ately bright 
Jupiter is Leo, and comes to the meridian about 
9 P. M. in the middle of the mont! He is by far the 
most conspicuous object in the evening sky and, next 
to the moon, the one which most repays observation 
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An Opportunity for Inventors, 
Among the numerous opportunities open to inventive 


at the present time, there is one problem the 


genius 


solution of which, in view of its vital importance to 


certain flourishing industries, possesses advantageous 
financial possibilities. A flourishing trade is main- 
tained in what may be termed the cheap and essential 


j 


liquids of commerce, both of a domestic and industrial] 


nature, which have to be placed on the market at a 
very low price. The best example of such a com- 
modity is vinegar. Unfortunately, however, such 


liquids have to be stored for transit in substantial, 


well-built, durable barrels made of oak, such as are 
used for the more costly alcoholic liquors and bever- 
ages. The result is that the package is worth more 
than its contents. Where the material is being trans- 
ported in bulk, say in casks of twenty-five gallons 


ipacity or thereabout, the manufacturer seldom ex- 
periences any losses in non-returns or damage owing 
to their cumbrous nature, weight, and expense; but 

those trades where recently it has been found 
necessary to adopt a small cask, say of six gallons 
capacity to meet the demand of small tradesmen, 
different conditions prevail The cask is smali, and 
e purchaser often considers it a waste of time to 


retur! t to the manufacturer, while the imposition 


Ol a 


by the 


charge for 


non-return 


latter may mean 


the possible loss of a cus- 
Moreove! 


tomer con- 


siderable expense is in- 


curred in maintaining 
these barrels, which suffer 
severely from damage in 
transit, and consequently 
require periodical over- 


hauling, such as rehooping 


The’ result is that the 
manufacturer finds’ that 


the small cask trade is un- 


profitable, albeit it is a 


developing factor in his 


business. To remedy this 


state of affairs a demand 


has arisen for a new type 


of cask, and there are two 
\ possible solutions of the 
S difficulty One s the evo 
. lution of strong small 
° 
«ad iSk, Capabie of W thstand 
ie ing at least one railway 
w . . 
iy journey, sufficiently cheap 
2 ; 
4) 
le to enable the manu 
pe 
-_— facturer to give t away 
with the contents The 


second alternative is the 


production of a cask in- 


finitely superior to the 


wooden barrel at present 


used, especially in point 


of durability, with neces- 


sity of repairs obviated, 


and comparing favoraply 


with the oak cask in point 


of cost. The vessels of 
whatever material com- 
posed, must be of the 
At 9 o'clock: Apr.%, same design as the or 
At 814 o'clock: Apr. 14, dinary cask, and must 
At 8 o'clock: Apr.’ 22, conform with the regula- 
tions of railways and 
other carriers of mer- 


chandise. Care must be 


exercised in selecting a 
constructive material 

able to re- 
the 


filled—Chambers’s 


which shall be 


sist the corrosive or other characteristics of 


liquid with which it is to be 
Journal 
+ + — 
The following case-hardening mixture is recommend- 
the Journal. 
about 


l-inch pieces, and pack it down in the bottom of the 


ed in American Engineer and Railroad 


Put in a 2-inch layer of charcoal, broken into 


box used for the case-hardening. Then sprinkle about 
1 pound of common salt over the charcoal, and 1 pound 
the Then 1 
of powdered resin is placed over the sal soda, and 1 


of pulverized sal soda over salt. pound 


pound of black oxide manganese over the resin. The 
material to be case-hardened is now laid on this, care 
being taken- not to place the pieces too close together 
or too close to the sides of the box Between the 
pieces, charcoal is filled in and well packed, care being 
taken to have about 2 inches of charcoal between the 
different pieces, if they be large. Now the sprinkling 


of the compounds on the work is repeated in reverse 
order, so that a 2-inch layer of charcoal 
the 


is placed on 


the top of box. Sprinkle a little salt on the top 


of the charcoal, then put the cover on the box, calk 
th clay, and place the bex in the furnace from ten 
to fifteen hours, heating it to a bright red. Then cool 


it in cold, clear water. 
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FURNISHING THE WORKSHOP.—V. 


BY I, G. BAYLEY. 
(Continued from the issue of March 13th.) 
THE SCROLL-SAW. 

The following description of a scroll-saw was given 
to the writer by a first-class mechanic, who assured 
him that it was one of the most useful articles he had 
in his shop; and judging by the number of times it 
was borrowed for cutting many shapes of ornamental 

















wocdwork, which can generally be found in almost 
any kind of house building, it spoke well for the me 
Brackets up to 
inches in thickness were easily cut out, and all the 


chanie and the efficiency of the saw 
ornamental scroll work on the outside of his beautiful 
framed house, 

A general side view of the saw is given in Fig. 13, 
while the lathe attachment, which will be described 
in the next article, is shown in dotted lines. The other 
illustrations give various details and sections. The 
reference letters, from A to Z, are duplicated on each 
figure, and tend rather to make an otherwise very 
simply constructed mechanism appear complicated 

While the proper sizes of lumber will be given, there 
is no reason why every part of the saw cannot be made 
from such material as may be found around almost 
any house 

It will be noticed that the framework consists of 
but three different sections of timber and 1-inch boards. 
The bottom framework is 2 feet 6 inches wide and 8 


feet in length over all The height from the floor to 




















the top of the table, /, is 3 feet 714 inches. A list of 
material follows, with allowance for cutting where 


necessary 


Pieces In. In Ft. In 
2 (A) 3x4 x5 0 
2 (D) 2x6 x4 41% 
2 ec? 22s x3 4% 
2 (I) 2x6 x3 4% 
6 (B) 2x6 x2 6% 
1 (P) 2x 6 x1 0 
1 (G) 2x3%x4 6 
2 (H) 2x3%x4 6 
1 (BE) 2x3%x3 3 
2 (F) 2x3%x3 3 
1 (Z) 2x3% x2 7% 
1 (Q) 2x 3%x0 6 
eT eee (U) 2x2 Ez © 
Bi ku srk See 4 (X) 2x2 x0 8 
1 (J) a,c a2 9 
aie. saw (x) i-«3 x2 9 
1 (ny ix 2 x5 1% 
OR ee ‘ar, tee x 410% 
Baw dns (O) 1x2 33 ? 
2 (hh) 1253. 2? 8 
Sees : CF} ins x1 0 
= - ‘ ; (Ws 123. 28 1% 
Ras a (FT) 22x31%223 F 


The upright D can be made from a 4x 6-inch instead 
of two pieces as given in list, and the guides U with 
the block ¥ can be made from 1-inch stuff. 

When level, the saw frames M and N are 1514 inches 
apart, out to out Pieces are secured to the ends, 
1-inch by 8-inch, cut to the same shape, and provided 
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with holes for an adjusting bolt, with washers top and 
bottom. The holes should be of such, a shape to give 
ample room for this bolt. Mortises are cut in D for 


the saw frame, 11% inches wide by 414 inches deep. 


They are centrally located with the frames, and the 








get ere 43 screwed 2nto shalt 
trsband pulley moved 1nld pase ieey 
over st, tm direction of arrow 


Fig Mi 


top edge of the first mortise is 3 inches from the top 
of upright D. 

All the uprights and braces are cut where they come 
in contact with the bottom framework A and B; some 
of them being further secured to the inside face of the 
3-inch by 4-inch sills with nails or screws. While 
nails will be permissible, if clinched, it will make a 














more satisfactory job to use screws throughout the 
construction. The bearings can be made of hard wood, 
if there is any difficulty in procuring suitable ones 
made of brass or iron. 

An ordinary light buggy wheel, Y, is provided with 
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a 4l,-inch rim, made of \4-inch oak or pine, bent into 
shape by steaming or soaking in water, and secured 
to the tire of the wheel, Y, by nfeans of two false 
rims, or lugs, as detailed in Fig. 9 

The saw blades are generally provided with a small 
hole at either end. By means of an ordinary wood 
screw or a bolt, one end of the saw blade can be con- 
nected to the arm N and the block X. The arm M, 
however, has a different attachment, to allow for the 
necessary alignment of the saw blade, and in all prob- 
ability this will necessitate the aid of a blacksmith, 























so a detail sketch is given (Fig. 10) The hole at 
this end of the saw blade is filed open to form a hook 
Details of the guides U and the block X are also given 
in Fig. 10. 

The balance wheel S was purchased from a junk 
dealer. It was found insufficient in weight, when 
heavy stuff was to be cut, so an extra wheel was put 
on the end of shaft beyond the out-bearing Q. A strip 
of wood W was secured to the vacant holes left by 
the spindle and crankpin of the old wheel, and a new 
center made for the end of the connecting rod T, giv- 




















ing a stroke of 21% inches to the saw. The two strips 
V. secured to the upright P, are used to hold down the 
bearing by means of a hardwood wedge driven over 
the top, as indicated in Figs. 14 and 15 

The hardwood pulley R is 6 inches diameter and 5 
inches face. It is secured to the shaft in the manner 
shown in Fig. 11. A simple brake, made from a piece 
of 3-inch by 4-inch timber, shaped on one edge to fit 
the rim of the wheel, and operated by the foot, is 
shown in Fig. 11, it having been omitted in the gen- 
eral views. The connecting rod 7 is made from hard 
wood, 21 inches long, 18 inches center to center of 
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holes for two ordinary wood screws, to connect the 
ends to the block X and crank W. 

Ordinary jig-saws are usually provided with bellows, 
s0 an arrangement similar in construction is given in 
Fig. 12. The bellows are of sheepskin or soft leather. 
The head is to be secured to the under side of the 
































table J, and the bottom furnished with a leather flap 
valve on the ihside. The opening must of course clear 
the arm N; so also must the tube connection 

The motive power of this scroll saw is of course 
someone at the crank end of the driving whee! Y, but 
there is no reason why the wheel and its supports 
should not be taken off, and a small gas or oi! engine 
connected direct to the pulley R with a belt. When 
the saw is not in service the wheel may be taken off 
and the framework placed against the end wall, or 
even hung up. 

(To be continued.) 


- ~-+ore — — 
THE HANDY MAN IN THE FACTORY. 
BY K. KR. HENRY, 

One is apt to think of the handy man as a potter 
ing amateur, who delights to dabble at ail classes of 
work, but cannot do any single thing in a therough, 
workmanlike manner While there are such handy 
men, they constitute only a part of the classification 
which is broad enough to include the most skillful 
mechanics In the large machine shop it frequently 
happens that a special piece of work of unusual char- 
acter must be done. The ordinary mechanic is non- 
plussed He cannot do anything out of the common 
run. But the handy man steps forward, and suggests 


a brand-new method of procedure, which solves the 


— Feat 
| 





Hr? 














A MILLING ATTACHMENT FOR THE LATHE. 


difficulty 
and here is a case in point. In a certain factory 


Every machine shop needs a handy man 


where the writer was employed, a machine was being 
constructed which called for a 3-inch shaft cut with a 
spiral groove of very flat pitch It was impossible 
to cut this groove with a screw-cutting lathe. owing to 
the unusual pitch The piece was too large for the 
universal milling machines in the shop, and the pitch 
was not flat enough to be cut in a planer 

The handy man of the shop proposed that a milling 
attachment be used. Accordingly, a bracket A was 
made with bearings for two shafts B and ©, lying in 
planes at right angles to each other, the one horizontal 
and the other inclined. The horizontal shaft B was 
fitted with a worm, which meshed with a gear PD on 


one end of the shaft C, the opposite end of which car 
ried a face mill £. The inclinat ft t was 
such that the plane of the cutt l ith the 
desired pitch of the spiral groove br et A was 
bolted to the cross-feed slid lathe The shaft 
B was fitted with a p } h was belted to a 
long pulley or drum @ « e ¢ tershaft above \ 
special gear w ! é eed the carriage at the 
requisite spe A br H was bolted to the head 
stock of the f nd furnished bearings for a shaft 
whict fitt at one end with a pinion J, adapted 
to e! ‘ } ice gear of the back drive, and at the 
other a gear K, adapted to mesh with a gear L 


on the feed screw. By this means a 12 to 1 reduction 
was furnished between the face plate and 
The low speed of the driving pulleys was used, so thet 


a single rough cut and a finishing cut sufficed to form 


the screw 


the spiral groove in the shaft 
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_ yore eee and furthermore every detail is sharply Lausterer 2 
7 and clearly defined. Wagon bed, dumping, P. E. Ricker 
"881 


Wagon loading device, R. Pederson . 915 
P E R FP | E xX Wall, fireproof, J. S. Gard ‘ 916,141 
Wall metal construction, H. R. Myers 916,356 


Washboard, M. E. Brown . 916, 263 
PRISM BINOCULAR Washing apparatus, F. Sochurek, S: 915,898 
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Long Distance Vision |) vesting maciine, i. °¥. Martin 
Veneer machine, J. Rendleman ; 
The 18-Power Perplex Prism Ventilator, Flowers & Leet { 
Binocular is as light and compact as Vessel for raising and carrying submerged 4 i 
an opera glass - as easily held s’eady. _ Objects, hoisting, L. Parodi. 916,006 { 
The lenses are close to the eye, Vessels, vehicles, or other moving bodies or Ss ; 
ving, at one mile, a field ou/ feet _ objects, locomotion for, C. J. Lake 915,972 \ 
s 7 olbeclng alam Gente tie nen OF Voting and similar registering machine, W 

Lausterer ;: 916,336 

view possible in ordinary feld glasses Voting machine indorsing device, W J ' 
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“The Masterpiece of Optical Mechanism ” Washing machine, J. Stauder , 
The P. " Ik rf nd Il ‘pick Washing machine, EB. H. Braden 915. 
erplex i is mechanically perfect a we pic up” Washing machine ge aring, A. F. Victor.. 916,068 


objects even in dim light |] Water bag, D. Smith 916,046 
and at great distance. Water elevating apparatus, J. 8S. Lawrence 915 ».778 
Catalogue, illustrating Water gage, L. Kaplan .. ‘ 

the Perplex ond giving || Water heater, D. N. Gibson 

the prices of all powers, Water in baths, device for agitating, H 
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Wire stretching machine, Edwards & Sadler 915,753 
eee oe - eae. Be vatus, G. pig et ae Costs no more to buy, but makes the most economical concrete, because 
ood steaming aepers: us, G. F. artley 916,146 
Wood tank, bent, S Mack 915,981 the same amount of “Edison” makes more concrete but equally strong, as 


Wrench, Hunter & Fi osier peye the same amount of other brands, or as much concrete, but stronger. 
LET US BE YOUR FACTORY (eee ay The reason— 
STAMPINGS, MODELS, EXPERT WORK 2 in the World. 
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Wihte us for catalog showing who specifies Edison Portland Cement, and where used. 
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Machinery. 4E VILTER | Sweater, M. C. Bronson 






_ on 























. CO., 899 Clinton St., Milwaukee, Wis.| Type font, S. V. Smith ; ‘ 
Washtub support, Korman & Walker ; 19,892 932 ST. JAM ES BUILDING NEW YORK 
MODELS & EXPERIMENTAL WORK. ol 
inventions developed. Special Machinery. 
E. V. BAILLARD CO.. 24 Frankfort Street. New York. TR: ADE M ARKS. — 















Expert Manufacturers Belting, hose, and machinery packing, New 
RUBB ER. Fine Jobbing Work York Belting & Packing Co 73,164 
= Boots and shoes, leather, W. H. Walker & 


PARKER, STEARNS & CO., 228-220 South Street, New York Co 
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eae ae — —_—— Brushes, 8. E. Howard's Son & (+ 17 t. eae ran or Flas tong -—" special of Jor Ds — . bieect We di 
Calcium carbid, Union Carbide Co 73,153 \ “No mOKEY REQUIRED until you saeaeee sand a approve of your bicycle. e ship 
- oO EFT J &e com PA ores Canned fruits and vegetables, Lewiston the U. without! « Gn god in advance, prepay freight, 
Light and’ Heat Stampiags. 120 Michigan St. Chicago, Ill., U.S Clarkson Canning Co. . 73,179 oul Paliow’ ray FREE TRIAL during w which time you may ride the bicycle an, 
7 uf Card game, F. D. Windell , 73,168 If you are then not perfectly satisfied or do not wish to keep 
ack to us at our expense and you will not be out one cent. 



















Cars, mining, contractors’, dump, spreader, 
and ballast, Wm. J. Oliver Manufactur- 





We furnish the highest ae bicycles it is possible to make at ons 
small profit above actual ory cost. You save $10 to middiemen's 








ing Co. 73,169 
Cements Gg Ry oe Nor f BUY « bicycle ora pale 3-1 f tt 
Cigars, A. Z. Osgood 73,166 { ‘ emarkable special offers to rider agents, 
Concrete machinery, certain, Ideal Concrete PECs mo | You j WILL WILL BE “{STOMISHED ) cur super pave +m Sas cae te on — 
TSE Eo1t SACRE ROP UOEEE | corn products, ‘flaked, American Iominy Co., 72.170 If ssissea with $c0 pro above atiory cent BICYCLE DEA LERB, you can sel our Uys 
WORK TOOLS MACHINER ¥ ray ag og con cis amanares Bes 73,159 wy SECOND HAND B afore, we "an ant @ ph. Ryd. ty y hand bicycles, but 
NATIONAL STAMPING AND ELECTRIC WORKS a. cotton warp, Hudson River Woolen anaes e usually peel mb Oey pr i Deeps bargin te aicd ees ee A ° 





“BRAKES, single whecis. § seeoaiels tine cs hal the nomad releal praces 
S, repairs men ds a retail pri 
aime ee , DON WAIT, but write today and we wil send you free b 7 mail our large wiser po beaut 
a date - Homi 7 rit rma homi na 1 fe ny re containing a great —- 4 yoy hr ph} Seatl og. writ hy ape wonder f re nposttwm 
CASTINGS 0} ro ~s co — 10m “= - Ml a 73.171 | on the first sample cle going to your town. only costs 
ENGINES Heche nd eye, American Pin Co.) 48,10, THAT MEAD CYCLE COMPANY Dept. 175 175 “CHICAGO, Ibi. 


Hose, New York Belting & Packing Co.. 165 | ee 


153-159 S. Jeffersow Street, Chicago, Ill Foods, certain, Peek, Frean & Co 73181 
Hams, bacon, and sausages, John P. Squire 


























Hosiery, cotton, lisle thread, and silk, Ben | 
Strauss Co 73,157 
ALSO TOO Hosiery and ladies’, men's, and children’s 
- knit undershirts and drawers, Young 
Smyth, Field Co 73,156 
Inks, printing, Ohio Ink Manufacturing Co 73,15 | 
Removed to 182 Milk Street. Lead pipe, sheet lead, lead in ingots, and | 
oe Babbitt and type metal, National Lead 








Co. 73,185 
ODELS CHIC GO MODEL WORKS Measuring machines or instruments, Fortuna 
ADL to v. J Werke Albert Hirth 73,162 
Meat extracts, Compagnie des Produits Kem 
merich Societie Anonyme 72,174 
Medicine, Knoll & Co 3,15 
xperimen a 0 a ork Medicines for Bright’s disease and all kid 
ney troubles and diabetes, F. Fisher 73,149 
Cir. & advice free. Wm. Gardam & Son. 221 Fulton St,N.Y | Metal and glass polish, C. A. Carlson 73,173 
. Milk and other foods, ferment for, Lacto 
DRYING MACHINES For mgs Materials Racilline Co. of New York 73.151 
Nee segs Packing, composition, Darling Pump & Mfg ‘ ; 
Hannibal, Mo S.A. : Con 3 = ye a el . 73,160 HE artistic and inexpensive house is the chief demand of the home seeker of to-day. For that 
Pork roll, Taylor Provision Co 73,183 treason the April, 1909, number of American Homes and Gardens is a SPECIAL SMALL 


Remedy for consumption, I. J ae 73,148 
Le | Magical Apparatus. Roller 7 bearings. met _ FO aa parts aj HOUSE NUMBER. : : nti _ 
73.1 = P P Ome 

















I 
: , . ° This issue contains a vast amount of most valuable information for the prospective t 
: ok ¢ Ov Vv thereof, Standard Roller Bearing Co 73,182 ; ite a ve f ‘ f { 
< — Book nae er 700 engravings Saws, hack, Henry G. Thompson & Son Co.. 73,176 builder. It tells him how to select a country site, and how the various rooms of the house should 
Parlor Tricks Catalogue a B Sedium para ambnopheny! arsonates, H. 8S hae P be planned; the style of architecture in which the house should be designed ; the material of which it 
yo ARTINKA & CO.. Mfrs., 493 Sixth Ave., New York Wellcome : 73.155 | may be built ; the kind of plumbing fixtures to be used ; the heating system to be selected; the choice of 





Sorghum, molasses, and syrup, Bliss Syrup | . . le - 
i i | the hangings for the walls, doors and windows; appropriate furniture for the home ; the interior decora 


MASON’S NEW PAT. WHIP HOIST Stee faa oa steel articles, Jones & or | tion of the home ; and the laying out of the grounds surrounding the house, as wellas the planting of them. 



























































Oe ee eee lea es SS 73,168 THE ARTISTIC EXPRESSION OF THE SMALL HOUSE is well explained in an article by Francis 
Manfd. by VOLNEY W. Mason & CO.. Inc. | Whisky, blended, F. A. Flynn...... T3175 Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of 
‘ Providence, R. I. U. 8. ry Wool interlining, lamb’s, Excelsior Quilting a group of model houses of small size and small cost. ; . 
- - - tae 6a6cdenetespadisiocns 73,161 PLUMBING FOR A SMALL COUNTRY HOUSE, by John A. Gade, is a very important subject 
Cireular free, Wee a et of a house needs —— attention than the laundry, kitchen and bath room. Hence the eco i 
automatic teacher. 5 stvles and convenient placing of the plumbing fixtures, the kind to use, and the cost of the same are matiers of 
, Tele fa h } a Ry yy te L ABELS. interest to all prospective home builders. 
landt St., New York. “Airship Brand Aeroplane Motor Oil,”’ for THE MAKING OF AN IRIS GARDEN, by Samuel Howe, is an illustrated article showing how 
lubricating ofl, P La Tourette ........ 14,722 | swamp or lowland can be developed and tr: ansforme dinto a beautiful iris garden, 
24, 2 - 1 Sepecteetictisre terorn DECORATIVE FEATURES IN THE SMALL HOME, by Alice M. Kellogg, presents in a brief way 
“Boston Garter,’ for hose supporters George - “| with ten illustrations artistic schemes of covering the floors and walls of the house. harmonious and 
- Seeat Ce eit . 4.724 appropriate we e for the doors and windows, with numerous suggestions for the decorat f € 
“Columbia Brand Men's Handkerchiefs.” for various rooms of the house, 
_ men’s handkerchiefs, Heller & Long.. 14,726 A GROUP OF MODEL MOTOR HOUSES FOR THE SMALI. COUNTRY PL. ACE, . Ralpt 
L_EAR V ATCHMAKING “Goetse’s Yerba-Santa for pepsin chewing fins Martin, forms two pages of illustrations and sets f be sig ruse ta 
- —, pag penne sabope pied ( e* 14,721 | for the accommodation of one motor car and with sufi cient spac <e for a work bench 
i ulien § or ma extract, uller rewing . 
We teach it thoroughly in as many months as it rn 3 dente HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE, by Mabel Tuke Priestman, treats o 
Same riy took years. bt, a . with gg ~ e “National Brand Men's Handkerchiefs,”’ for the conversion of unlikely things into useful articles, and the illustrations show the results, 
earn 8 sse-| - ; : wor . 
—— ye eB, Send for cateleg. a © _.. men’s handkerchiefs, Heller & Long.... 14,725 THE EVOLUTION OF THE SMALL HOUSE PLAN, by Joy Wheeler Dow, is an important article 
eT 3 “= u Noxall,”* for trays for traveling bags, Noxall won | DY & well-known architect on the economic planning of a small house, costing from $2,500 to $8,o0« rhe 
- LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. p Tray Co. > -.+» 14,723 plan and the arrangement of the rooms is the first thought given to the house and is one in which th 
——- Towels,”’ for towels, Oxford Linen 14:997 layman should be most interested. 
BS Sdsases ¢iscapencas) ekewas eee at .727 ; 
THE BEST EQUIPPED SHOP “Valdemoro,”’ for cigars, Mendez & Gomez.. 14,718 A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR, by Alexander R. Ho : 
‘ . ¥ ree day, informs the reader how an amateur planned and laid out his garden and how he built his perg j 
For Mechanical and Electrical *Manutacturing Illustrated with plans and scale drawings. y 
. Is PRINTS ; 
Special Machinery, Jigs, Tools, NTS. PROPER FURNITURE FOR THE SMALL HOUSE, by Esther Singleto : 
ts ~ . “Change Fertile Eggs Into Healthy Chicks,”’ ing the artistic and appropriate furniture for the house, and the proper position i in w 4 
Repairs, Experimental Devices for incubator supplies, H. M. Sheer Co.... 2,449 | together with an accurate treatment of the fireplace and mantel ; 
Sine “Solar Motor Lamp Chart.’’ for lamps and ous 
Designing and Commercializing a Specialty generators for automobiles, Badger Brass Ho veh a tee CONCRETE It ue SUS RNG oF A SMALL COUNTRY H E ' 
THE ROWLAN!? TELEGRAPHIC COMPANY, Baltimore, Md Mfg. Co. . 2 450 Vv y and comparatively new subjec r one in wh ; 
: : - : ‘Swastika Fullback.” dor laying cards, Willis present moment, The article is profusely illustrated with fifty engravi i 
wR , J 2.446 | Views and floor plans of small houses of various styles of architect | 
How to Construct “The Adler 8 or Spring i906,"* for men's artistic sesame. : 
A pe d t I t t spring apparel, David Adler & Sons Cloth | THE HEATING APPARATUS FOR THE SMALL COUNTRY HOUSE, : 
rr ing Co. .. ves . tees 2,448 | title of an article treating in a practical manner one of tant f a small corntry | 
n Inde ndaen nte up er “Watch My Smoke,’’ for sweat pads, Bur > a,~| house. How to heat aul what phe cost? That ies 4 que sti nwh is bh bee suswered for the three 
4 In SCIENTIFIC AMERICAN pa tpew ye se 2686. lington Blanket Co. .. 2,447 | respective systems of hot air, steam heat and hot water i 
Frederick Collins describes fully and clearly with} 200000 = PROBLEMS IN PLANNING THE GROUNDS OF A SMALL COUNTRY PLACE, by Charles D 
the hel» of good drawings how an independent multiple ied Lay. Mr. Lay has explained in a very concis¢ 1round a small country place may i 
unter may be constructed for a large induction ry gy 4 s. y= Boy ag Ay E pa be planted at a very low cost, and enumerates th: nd most effective shrubs and plants to be used, ; 
> °o t 4 ’ Pi ‘28 
This article should be read in connection with | in print issned since 1863, will be furnished from |. tri SMALL HOUSE NUMBER coutai: ustrations covering 52 pages, the whole being inciosed ' 
‘olin senna - @reppre.| this office for 10 cents, provided the name and|in a striking colored cover, ; : & 
_ a2 Aw) = “ey eg Mil number of the patent desired and the date be he price is fifty cents. Those now for American Homes and Gardens for the year will 
Wien 1605, “How to Construct a 100-Mile | piven, Address Munn & Co., 361 Broadway, New vein it at the regular rate. Subscr year. 
why ne| "Ges »e|MUNN & COMPANY, Publishers, 361 Broadway, New York Cit 
fach Supplement costs 10 cents; cents for the Canadian patents may now be obtained by the in- ublishers roaqwa ew or i 
two. Order from your newsdealer or from ventors for any of the inventions named in the Soe ’ ° y, y 
going list. For terms and further particulars 
MUNN & CO., 361 Broadway, New York | Cidress Mann & Co. 361 Broadway, New York. | iii senate a iS 
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The American Demand for Prompt 


Service During the Busy Hour 


HEN seconds count, Amer- 

V \ icans look to the telephone for 
immediate service. 

At certain hours during the day 

everybody wants to talk at the same 

time and telephone calls come thick 


and fast. People become impatient of 
the slightest delay. 
They have no time to think of the 


tremendous load that is put uponthe tele 
phone system. They are not interested 
in the means. They demand results. 

The way that the Bell Companies 
have met this demand has made the 
Bell Service the standard of excellence 
the world over. 

To meet the requirements for the 
busy hour the entire system must be in 
perfect condition. Every operator must 
be on duty and keyed up to concert 
pitch. Every emergency must have 
been foreseen and provided for. 

The promptness of American tele- 
phone service inspires the wonder of 
European visitors. “They see an Amer- 
ican call upa correspondent in a distant 
city with as much confidence as he calls 
his next door neighbor. 

When the New Yorker says “Wait 
a minute until I telephone to Wash- 
ington,” his guest, judging by his own 
transatlantic experiences, is prepared to 
wait an hour. 

Even the American does not appre- 
ciate what instantaneous service has 
cost. He does not realize that it means 
that the company must have at instant 


American Telephone & Telegraph Company 


command a separate line for each cus- 
tomer everywhere, atthe rush hour. ! 

Frequently one man talking over a 
long distance Bell line has the exclusive 
use of $300,000 worth of equipment. 

No one else can use it while he is 
using it. 

Talking from New York to St. Louis 
his voice travels over one million pounds 
of copper wire. 

This is his own private, one-passen- 
ger, talk road while he is using it. 

Each additional circuit demanded by 
the extra business means an additional 
investment in copper wire—a large ex- 
pense for surplus plant, which is only 
used for a short period each day. 

If during the busy hour the Associ- 
ated Bell Companies could postpone 
each successive call for half an hour— 





string them out through the day—an 
enormous saving of expense could be 
made. 

But the nation’s talk would Jose in 
its race against time, and the whole tele- 
phone service of the country would be 
demoralized. 

This investment in extra facilities 
means that American out-of-town ser- 
vice is a matter of seconds, where min- 
utes and hours are required in any 
other country. 


As much as any Other feature’ of | 


CRUDE ASBESTOS 


American life this long distance service 
of the Associated Bell Companies is 
the measure of the unique progress of 
the country. 












High Wheels Travel all Roads, 
| pen all Roads are made to 
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est and largest makers of high-wheeled 
les in the world.’ World's record 

l-climbing and Reliability con- 
tests in this class Only all ball-and- 
roller- —. nes eee. wee 
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MAN AUTOMOBILE co. 
Monadnock Blk Chicago 
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AMERICAN PROCESS. NO- ROYALTIES 
SAMPLES anol NFORMATION on APPLICATION 
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Electro-Plating 
Apparatus and Material 




































Hanson & VanWinkle 
Co., 


Newark. N. J. 
28 & 30 8. Canal St. 


Chicago. 

















More Than Speed 


The R. S. Motorcycle has all the speed 
you care to ride; speed to win and 
speed to spare, with service, safety, 
comfort and economy. 





Built and Tested in the Mountains 
1909 Models the most simple, speedy, 
powerful and durable that can be pro- 
duced. No “special” machines 
because we need none. 
ry “R-S” will do all 

that any motorcycle can 
do. Catalogue free. 
Agents wanted. 

READING STANDARD CO., 

408 Water St., Reaome, Pa. 














DIRECT FROM MIN 
prepareD | R.H. MARTIN, 
ASBESTOS FIBRE | OFFICE, ST.PAUL BUILDING 
for Manufacturers use | 220 B’ way, New York. 











“Goring 


Cooper's is the original ond only pense r 
probably have 


Needle Knit™ Underwear. You wil 
many other kinds shown you, but if you will ex+ 
amine Cooper's closely you will promptly d in 
its favor. It is the most elastic, comfortable and 
durable underwear made 
The importance of thorough workmanshi 
underwear for men should not be overlook ere 
are no imperfections in Cooper's he wonderful 
Spring Needle fabric is flawless, and in addition each 
garment is stayed at points of strain, rendering it 
strong, sightly and serviceable 
Try Cooper's. It is the Underwear of character 
and quality 
Made in Union suits and two-piece suits 
in all sizes, weights and colors. Ask to 
see our new silk lisles. Get the genuine. 


COOPER MFG. CO., Bennington, Vt. 





(PERFECTION 


Most complete, efficient, and suce 
lable and reversit 
gears, cams or push rods, 


famous “ Square Deal” plar 


CAILLE PERFECTION MOTOR CO., 








continue to throw away money for new a. 
when the Gaylor Automatic Stropper will 
resharpen all your dull blades in a few 
moments, giving them a hairsplitting 
edge better than new. 
1s automatic, no practice required, 
ac 
stropper in the world that success- 
fully sharpens double-edge b! 


in case with barbers’ genuine Horse Hide Strop, $2.00 


teceipt of price. 
Money willingly r 





A Clean oave 


Your new blades all need stropping before wis. Not 


one in ten comes sharp enough for a clean s! 







dull blades 


‘hy scrape your face with 


he motion 


can use it t is the only 


dealer. Or will send postpaid on 
hn = state for what make of of Blade. 
not entirely satisfactory. 

White for descriptive circular. Agents wanted, 


L. B. GAYLOR, Stamford, Conn. 


Order through 


Be 

















essful motors produced. 
fe. Finest materials, workmanship and finish. 
Schebler Carbu 


Details and 








Mot: vt Gas Engine with the 


ma? Auto-Sparker 
dey nen the aid of 
heap es 
seee the’ arte high grad 
controlled friction 
Perfectly 


tes “ 
jump spark.” Charges 
all songs batteries for igni- 
tion and lighting on a small 
scale, perfectly with our special switch board in the 
circuit. Ten years actual service with over 36,000 
A kers in operation to testify to its merit. 
MOTSINGER DEVICE MFG. CO. 
14 Main St., Pendieton, Ind., USA 











NIN\K] MARINE) 
\ ENGINES) 21025? 


Simple, speedy, powerfus, re- 
No cranking. No valves, 
over 3H.P. Sold on our 


n all sizes 


atalog tree on request. 


1343 Second Avenue, Detroit, Mich. 





Engineering News) 


ULLUSTRATED) 


The Leading Engineering Paper of the World. 


100 to 125 pages, 9" x 13", weekly. 
If you cannot locate desired engineering equipment write our “ Readers Want 





For Civil, Mechanical, Mining and Electrical Engineers 


Send ten cents for sample copy. 
" department. 
214 Broadway, New York 


















| A. B. C. Fa AR ace eertgaaie 


A fine hill « 


M vat st 








ups pr 
















r 
and i, ‘1 uilt for 
4 passengers, 16 to 
Jo up. Catalog Free. 
a Sasnmedie Guss 





today for particulars. 
A.B.C, MOTOR VEHICLE MFG. CO., 3913 Morgan St., St. Louis, ae 


. Great Power-Smail Cost 
No Risk 


Buy a powerful engine that is durable, 
economical and absolutely safe. 


Waterloo Gas Engines 


develop the full rated horse power and more. They are guar- 
@nteed for five years at any kind of work, never shut down 
for repairs, are absolutely siniple in operation, and all sizes 
furnish the cheapest power for every purpose. Best for 
machinists, miners, millers, manufacturers, printers 
farmers—for drilling, pumping, running air compress 
ers, dynamos, etc 



















































for free Encyclopedia 
of Engine Facts 





















Visible Writers o: om 
Srmths, et 


en ANYWHERE for Free Trial, or RENTED 
allowing RENT to APPLY. 


P Ss 200 Up 
First class Machines fresh fre om the Mawaieaa 
Write for I!ustrated Catalog 10. Your 
TYPEWRITER EMPORIUM, (Est. 1892) 02 & 94 Loke St, Chica 


— 






















Saved On Any Ma! 
00f Typewrite: 






25% 75" 


Let’s Prove It To You 


THE TYPEWRITER EXCHANGE, 345 Broadway, New York 
, Branches in All Large Cities 
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